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I.  On  the  Means  of  counteracting  the  Effects  produced  by 
the  Formation  of  t  lie  Gases  found  in  Coal  Alines. 

To  Mr.  Tilloclu 

Sir,  J-  AM  induced  to  request  vou  to  lav  the  following* 
pages  before  the  puDiic,  ironi  a  desire  to  put  a  subject  of 
much  importance  in  a  train  for  investigation.  Little  has 
hitherto  been  written  on  the  subject,  calculated  to  do  away 
the  frequency  of  the  dreadful  accidents  to  which  miners  are 
incident ;  and  what  has  been  w  rilten  has  come  from  the 
pens  of  those  who  were  not  every  way  qualified  to  do  justice 
to  what  they  have  taken  in  hand. 

As  the  manner  oi  working  mines  varies  according  to  cir- 
cumstances, many  things  herein  will  appear  to  some  as 
redundant,  while  to  others  much  will  seem  to  be  omitted. 
But  let  it  be  remembered  that  T  lay  no  claim  to  creneral 
knowledge:  what  will  be  advanced  is  chiefly  the  result  of 
practical  observation  in  a  particular  district. 

To  men  ;)f  considerable  experience  in  minincr,  probably, 
nothing  will  be  found  worthy  of  attention  :  but  if  a  few  iii* 
dividuals  should  chance  to  reap  any  benefit,  or  should  it 
prove  the  njeans  of  preventing  one  single  accident,  my  end 
will,  in  no  small  degree,  be  obtained.  With  reo-ard  to  the 
experimental  pait,  it  may  be  proper  to  observe,  that  my 
situation  renders  it  in  many  instances  impossible  to  pro- 
cure apparatus  of  the  best  kinds ;  and  hence,  if  any  inac 
curacies  should  chance  to  be  discovered  by  the  scientific 
reader,  it  is  hoped  ample  allowances  will  be  made. 

In  endeavouring  to  accomplish  the  important  and  de- 
sirable object  before  us,  we  ought  to  adopt  those  measures 
which  have  a  tendency  to  prevent  the  accumulation  of  the 
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noxious  erases  ;  for  wherever  they  are  suffered   to  accumu- 
late,  there  is  continual  danger*. 

I  do  not  know  of  any  vehicle,  neither  do  I  think  it  pos- 
sible to  devise  one,  at  all  comparable  to  that  with  which 
Nciiure  has  wisely  provided  us,  namely,  atmospheric  an*. 

This  offers  itself  so  abundantly,  and  requires  such  suiiple 
arrangements  to  convey  and  apply  it  to  the  purpose,  that  we 
m •.!*)'  be  considered  as  extremely  deficient  in  our  duty,  if  we 
do  not  make  the  best  use  pf  it,  before  we  turnoqr  attention 
to  matters  of  speculation.  Tn  fact,  no  contrivances  can 
supply  its  place.  A  salubrious  atmosphere  is  so  necessary 
to  the  healthy  action  of  the  human  system,  that  in  mines 
where  a  due  proportion  of  its  vital  principle  in  a  given 
space  is  sometimes  wanting,  it  is  the  cause  of  numbers 
rm2i;erinf>;  out  a  life  of  disease  f. 

Every  remedy  which  tends  materially  to  increase  the  ex- 
pense of  working  a  mine,  or  Which  throws  considerable 
obstacles  in  the  way  oi  gefthig  and  conveying  the  minerals 
out  otthe  mine,  cannot  on  these  accounts  in  the  present 
day  be  adopted.  Of  this  kind  we  may  reckon  the  schemes 
for  neutralizmg  or  destroying  the  gases  by  chemical  agency; 
such,  for  instance,  as  the  one  of  oxy-muriaiic  acid  for 
destroying^/-e-6La72?//,  proposed  by  Dr.  Trotter  J.  The  ex- 
pense attendino;  such  a  process  would  be  enormous,  the 
mode  of  j)ractice  unmanageable,  and  the  remedy,  if  it  could 
be  successfully  employed,  would  be  worse  than  the  disease. 
The  quantity  of  hydrogen  ^&s,oTjire-damp,  evolved  during 
one  day  in  a  mine  subject  to  it,  is  almost  incredible  to 
persons  unacquainted  with  the  fact;  and  as  w^e  cannot  rea- 
sonably expect  to  procure  chemical  reagents  at  a  much 
cheaper  rate  than  this  gas  may  be  obtained  artiiicially,  the 
idea  of  applying  them  to  this  purpose  must  therefore  be 
entirely  abaiidoned. 

There  are  also  other  modes  which  might  be  adopted, 
such  as  procuring  light  accompanied  by  a  heat  below  the 
temperature  requisite   to  fire  the   inilauimable  gas ;  or  by 

*  This  requires  no  proof,  because  aqcidents  can  aever  happea  but  where 
there  is  an  accumulation  of  gas. 

The  idea  of  pi  eventing  their  foruisition  Is  too  ridiculcus  to  deserve  the 
least  notice. 

f  Working  in  mines,  where Jire-damp  is  very  prevalent,  is  the  occasion  of 
violent  headachs,  and  soraeti*.es  of  sore  eyes.  Chcke-damp  is  considered 
as  producing  asLhmas,  headachs,  txc. 

\  «  A  Proposal  for  destroying  the  Fire-  and  Choke-damp?  of  Coal  Mines, 
&c.,  &c.,  on  the  Principles  of  modern  Chemiatry,  by  T.  Trotter."  New^ 
castle. 

forming 
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forming;  an  insulated  atmosphere  round  the  flame  of  a  lamp 
or  a  candle  :  admitting  the  air  of  the  mine  thereto  in  such 
proportion,  and  so  diluted  with  the  insulated  and  incom- 
bustible air,  as  to  prevent  explosion. 

This  last  plan  has  often  been  proposed ;  and  I  under- 
stand that  a  gentleman  of  Sunderland  has  completed  a 
contrivance  o^  this  kind.  Although  these  modes  of  ob- 
taining the  end  in  view  are  in  a  great  measure  free  from 
the  drfficulties  inseparable  from  reagents,  yet  there  are 
others  which  rer.der  them  also  objection:4ble. 

With  regard  to  the  first  method,  the  only  one  with  vvhich 
I  am  acquainted  is  the  steel  mill  as  it  is  called,  which 
consists  of  a  nunU^er  of  fiiuts,  so  placed  with  respect  to  a 
circular  steel  pullev  or  wheel,  to  wiiich  a  handle  is  fixed, 
ihat,  when  it  is  turned,  a  considerable  quantity  of  light  is 
given  out.  The  n)anual  labour  attendant  on  this  pla!i,  to- 
gether with  the  expense  of  renewing  the  apparatus,  (to  say 
nothing  of  the  imperfect  light  procured,)  renders  it  inappli- 
cable to  ordinary  purposes.  Indeed  I  believe  it  is  seldom 
or  ever  used,  except  in  peculiar  situations,  when  a  part  of 
the  mine  is  incapable  of  ventilation,  without  great  expense 
or  difficultv.  Moreover,  it  cannot  be  considered  as  entirely 
free  from  danijer  of  exploding  the  gas;  and  that  this  has 
actuallv  happened,   I  am  well  informed. 

Reflectors  are  sometimes  used  to  convey  light,  in  ihril' 
ling  (or  thurling)  between  two  shafts  of  no  great  depth, 
or  for  other  works  of  a  like  nature,  where  the  quantitv  of 
fire- damp  is  considerable,  and  incapable  of  being  carried 
off  with  facilitv. 

Concerninii,  lamps  constructed  so  as  to  burn  in  an  insu-" 
lated  atmosphere,  nothing  deduced  from  practice  can  be 
said.  fhey  must  necessarily  be  expensive,  and  extremely 
liable  to  be  broken  bv  pieces  of  coal,  he,  flying  from  the 
workmen,  or  from  accidental  falls;  and  should  this  happen 
in  a  part  of  the  mine  where  the  gas  was  accumulated  in  a 
quantity  sufllicient  to  render  the  use  of  such  a  lamp  neces- 
sary, what  would  be  the  consequence?  Besides,  compli- 
cateil  machinery  is  ill  calculated  for  ignorant  and  careless 
miners:  an  instrument  rif  this  nature  must  needs  require 
nice  adjustment  and  frequent  trimmingr,  which  last  could 
not  be  done  with  perfect  safety  where  any  danger  was  to  be 
apprehended,  in  short,  men  who  have  ever  been  accus- 
tomed to  the  use  of  a  candle,  and  a  piece  of  clay  as  the 
ready  means  of  fixinix  it  where  circimistances  require,  will 
not  willingly  be  incumbered  Vvith  a  lamp,  even  of  a  com- 
mon construction,     llicre  i'^  another   serious   objection  to 
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be  urged  against  all  the  foregoing  modes  of  obtainincr  light, 
namely,  ijie  pre-supposed  v7ant  of  a  sufficient  quaiuity  of 
oxygen  in  the  atmosphere :  this,  added  to  the  positive  had 
qualities  of  the  gases  present  in  such  situations,  would 
greatly  endanger  (he  health  and  lives  of  the  workmen. 

Let  us  no.v  turn  our  attention  to  the  more  practicable 
and  efiectual  plan  of  ventilation  ;  and  in  pursuing  this  sub- 
ject we  will  commence  with  the  first  opening  of  a  colliery. 

It  should  be  understood,  that  hydrogen  and  carbonic 
&cid  gases  are  often  met  with  in  sinking;  shafts  of  consider- 
able depth,  as  in  many  instances  such  are  evolved  for  a 
length  ot  time  in  great  quantities  from  fissures  in  thestrara. 
It  two  shafts  are  sunk  near  together,  tliriliing  occasionally 
through  from  one  to  the  other  is  of  jrreat  utility;  but  iri 
some  instances  this  is  by  no  means  sufficient  to  produce  the 
desired  effect.  Should  this  be  the  case,  air-pipes  of  laroe 
diameter  must  be  extended  from  the  bottom  of  the  sinking 
shah,  through  the  last  thrU  into  the  adjoining  shaft,  in 
the  bottom  of  which,  providing  it  is  not  deeper  than  the 
thril  last  made,  (in  which  case  a  scaffold  will  be  necessary,) 
a  fire  ought  to  be  constantly  kept  burning:  bv  this  means 
pure  air  will  descend  the  sinking  shaft,  carrvino-  with  it  the 
extricated  gases  up  the  pipes^  into  the  adjoining  shaft, 
whose  column  of  air  will  be  rarefied  by  the  fire,  i  conceive 
this  method  to  be  superior  to  that  of  building  a  cupola,  in 
which  a  fire  is  placed,  upon  the  ascending  shaft;  because, 
if  the  chimney  be  not  sqmewhat  near  the  size  or  diameter 
o^f  the  shaft,  the  current  of  air  will  be  impeded  thereby. 
Besides,  a  rarefied  column  of  air  in  a  deep  shaft  has  a 
greater  tendency  to  produce  a  quicker  current,  than  the 
column  of  air  in  a  chimney,  beyond  doubt. 
,  When  no  communication  can  readily  be  had  with  an- 
other shatt,  it  is  sometimes  customary  to  partition  the. 
sinking  shaft  with  boards  down  the  middle.  This,  thoujrh 
a  simple,  is  an  expensive  plan;  and  if  the  temperature 
occasioned  by  the  woikmen  is  the  only  means  of  pro- 
ducing a  circulation,  how  must  it  be  carried  on,  when  the 
men  are  not  at  work  ?  I  am  aware  that  where  there  are 
pumps  working,  these  wotdd,  in  some  measure,  remedy  this 
seeming  defect,  especially  by  occasionally  turning  or  spili- 
mg  the  water  lifted  down  from  the  top  to  the  bottom  of 
the  shaft,  for  a  short  time. 

if  wooden  air- pipes,  of  about  15  inches  diameter,  are 
put  down  the  sinking  shaft,  and  the  upper  ends  of  them  are 
lixed  to  the  ash-pit^of  the  engine  boiler,  (which,  for  an 
engine  capable  of  lifting  the   w'ater  of  a  deep  shaft,  is  of 
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considerable  size,)  and  the  ash-pit  is  purposely  constructed, 
by  being  closed  in  front,  and  provided  with  a  door,  through 
which  the  ashes  may  be  removed,  all  the  air  required  for 
combustion  must  necessarily  be  forced  up  the  pipes  out  of 
the  shaft,  ov/ing  to  the  great  rarefaction  existing  in  the 
ash-pit  and  engine  chimney.  The  fire  bars  should  in  this 
case  be  far  asunder,  and  be  kept  very  clean,  in  order  to 
allow  a  greater  quantity  of  air  to  pass  through  their  inter- 
stices. 

Another  plan  consists  in  the  use  of  blast  cylinders, 
worked  by  the  engine.  Though  these  are  generally  con- 
structed so  as  to  force  air  down  the  pipes,  yet  I  should  re- 
commend the  reverse  mode,  because  it  will  frequently  oc- 
cur that  the  air  will  be  foul  in  some  parts  of  the  shaft 
and  yet  be  salubrious  at  the  bottom  :  besides,  the  down- 
ward blast  prevents  the  conveying  feeders  or  jets  of  gases 
from  particular  fissures  directly  out  of  the  shaft,  by  turning 
them  into  the  air-pipes.  Of  the  methods  above  detailed, 
the  second,  by  thrilling,  appears  to  me  to  have  a  decided 
advantage,  from  its  constant  and  extensive  powers  of  venti* 
lation. 

We  will  now  suppose  the  shaft  or  shafts  to  be  sunk 
down,  and  a  direct  communication  formed  in  the  mine, 
and  shall  now  touch  upon  such  a  course  of  proceedings  as 
ought  to  be  adopted  to  ensure  the  working  of  the  mine 
with  safety. 

It  is  generally  customary  to  begin  with  driving  two  pa- 
rallel headings  or  levels,  pretty  near  to  each  other_,  inter- 
secting the  pillar  betwixt  them  by  thrils,  as  often  as  occa- 
sion requires,  taking  care  to  make  up  or  closely  stop  the 
last  but  one  after  them  in  succession.  One  of  these  levels  is 
called  the  air-wajj,  or  wind-gate  ;  and  the  other,  the  wag- 
gon-way. or  pasbacre  through  which  the  produce  of  the 
mine  is  conveyed  to  the  shaft ;  and  these  are  extended  to 
the  boundary  fixed  upon  for  the  workings. 

When  other  neadings  are  made  to  communicate  W'ith 
these  at  right  angles,  or  in  any  other  direction,  it  is  neces- 
sary to  place  a  close-siuitting  door,  in  order  to  turn  the 
current  of  air,  out  of  its  course,  throus^h  one  branching 
heading,  and  back  along  another.  But  there  is  such  a  va- 
riety in  the  modes  of  wcikins;  mines,  each  of  which  is 
adapted  to  peculiar  circumstances,  that  it  would  be  tedious 
to  detail  them  particularly;  neither  is  it  absolutely  neces- 
sary. 

As  a  great  deal  of  expense  may  be  spared  and  many  ac- 
cidents avoided,  in  situations  whcvQ  fire -damp  is  prevalent, 
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by  having  these  headings  properly  constrncted,  it  may  nol 
be  aiTiiss  to  state  generally  what  should  be  observed  ia 
forming  them.  ^ 

The  first  thing  to  be  attended  to  is,  to  have  the  air-  and 
waggon- ways  of  a  sufficient  width  and  height,  so  as  to  ad- 
mit an  abundant  quantity  of  air  to  carry  off  the  extricated 
gases  ;  and  in  proportioning  them,  it  would  be  well  to  attend 
to  the  extent  and  number  of  air«ways,  &c.,  or  the  area 
of  mine  required  to  be  got  or  worked  lo  a  shaft ;  and  like- 
wise to  the  quantity  of  gas  likely  to  be  evolved.  In  thin 
mines  of  coal,  this  ought  to  be  an  important  consideration^ 
No  passages  or  headings,  in  situations  where  the  workings 
arc  likely  to  be  extensive,  ought  to  be  less  than  four  feet 
and  a  half  square.  There  is  a  lateral  friction  occasioned 
by  air  passing  through  apertures  of  every  description,  and 
this  is  in  proportion  to  the  area  of  their  sides,  if  smooth ; 
and  is  increased  by  the  roughness  and  irregularity  of  the 
surface  passed  over,  as  well  as  by  contractions*.  There 
are  other  obstructions  to  a  regular  circulation,  such  as  the 
opening  of  doors,  men  or  horses,  SccScc,  passing  in  a 
direction  contrary  to  the  current  of  air;  and  these  circum- 
stances render  capacious  air-ways  indispensable. 

Secondly.  Every  part  of  such  air-  and  waggon- ways  should 
be  made  as  secure  as  possible;  for,  wlien  they  are  left  in  an 
unfinished  and  temporary  state,  they  must  needs,  ere  long, 
be  repaired,  at  an  additional  expense,  to  say  nothing  of  the 
hindrances  and  accidents  to  which  such  slovenly  manage- 
ment is  liable. 

Thirdly,  Thrills  should  be  made  nearly  as  large  as  the 
air-ways ;  a  number  of  contractions  of  this  kind  would  ren- 
der a  capacious  air-way  of  no  service.  When  they  are 
made  up,  great  attention  should  be  paid  to  their  being  air- 
tight, otherwise  the  air  will  be  lost,  and  the  current  thereby 
considerably  diminished. 

Fourthly*  Doors  for  the  purpose  of  turning  the  air 
should  be  well  made,  very  tight,  and  firmly  fixed.  They 
are  sometimes  constructed  with  springs,  &c.,  so  as  to  shut 
of  themselves  ;  but  as  the  most  simple  contrivances  are 
found  to  answer  best,  these  do  not  generally  obtain.  There 
is  a  method  of  construction,  which  appears  to  me  to  be 
capable  of  answering  very  well,  namely,  swing  doors,  which 
if  properly  framed  together,  and  suspended  by  double  cen- 
tres, v/ill  shut  of  themselves,  and  open  wiih  little  trouble ; 

*  Any  person  may  satisfy  himself  of  the  truth  of  this,  by  noting  the  re- 
gular current  of  air  through  the  windings  of  a  coal  mine,  and  th«n  causing 
the  air  to  pass  direeily  between  the  two  ihuft*. 

they 
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tliey  should  be  hung  at  about  two-thirds  of  their  length 
tVom  their  bottom  end,  and  counterbalanced  so  as  to  act 
against  the  current  of  air.  In  mines  where  horses  are  used^ 
a'man  tviil  thrust  them  open  without  delay,  and  ihey  will 
immedlatelv  shut  after  him.  Common  doors,  such  as  shut 
one  way,  are  on  many  accounts  the  best ;  but  they  are  apt 
to  be  left  open  in  situations  where  persons  are  not  expressly 
appointed  to  attei^d  them,  and  indeed  blown  open  bv  the 
air  actincr  in  a  contrary  direction,  owing  to  the  sudden  im- 
pulses ot"  bJasts,  or  shots  iircd,  Sec.  Sec. 

Lastly,  Great  care  ought  to  be  taken  to  preserve  the 
air-ways,  Sec.  in  good  repair;  and  should  any  part  of 
them  give  wav,  no  time  must  be  iost  in  securing;  tliem, 
and  removing  the  rubbish,  that  there  be  no  abstruclion  to 
free  ventilation*. 

When  all  the  headings  are  completed,  or  as  mauy  of 
ihem  as  are  deemed  necessary,  it  is  customary  to  proceed 
ill  workins;  the  mine;  but,  for  reasons  already  stated,  it 
would  be  cTepartins;  from  my  original  intention  to  say  an^/- 
thing  upon  this  head. 

Indeed,  to  an  intelligent  miner,  who  has  an  abundant 
supply  of  air  at  his  back,  little  ditiiculty  will  arise  in  turn- 
ing it  eftectuallv  to  his  purpose. 

V^entilating  the  waste  or  old  ivorkings,  so  as  to  prevent 
an  accumulation  Oi  damp,  is  a  matter  ot  importance.  In 
thin  mines  it  is  pot  necessary  to  do  it  for  any  length  of 
time,  as  the  roof  and  Jloor  soon  gradually  close  together  : 
in  others,  where  the  roof  is  rock,  and  of  such  thickness  as 
to  stand  under  any  circumstances,  it  mav  be  practised  with 
ease  ;  it  is  in  niiues  of  four  feet  thick  and  upwards,  whose 
superior  strata  are  not  capable  of  supporting  themselves  for 
a  considerable  width,  that  the  greatest  difficulties  arise.  To 
leave  sufficient  pillars  of  coal  would  frequently  be  to  bury 
the  profits  of  a  colliery,  and  at  the  same  time  destroy  an 
amazing  guaniity  of  valuable  fuel. 

Thin  pillars  are  in  general  recp»;ired  to  ventilate  the 
workings,  and  these  are  for  the  most  part  It-ft :  where  thev 
happen  to  stand  until  a  general  weight  or  settlement  of  the 

*  i  have  known  instance;,  where  the  air-ways  have  been  so  much  net^- 
Jected  in  this  particular,  as  to  put  a  complete  stop  to  t!ie  circulation  o^"  air; 
and,  as  might  very  naturally  be  expected,  several  misfortunes  happened  in 
cons'^quence.  The  ill  efFtcts  atteiuliu^  sucli  unpardonable  inattention  ar? 
almost  incalculable  : — loss  of  men's  lives,  loss  of  time,  expense  incurred  in 
re  Kiirs  renilered  more  dilUcult  to  accomplish  from  dan^ages  sustaii^ed  by 
expli.sions;  the  iavaiiahls  advance  in  men's  wacc.;,  as  some  compensaiioa 
lur  the  great  duu^cr»  to  >*liich  they  are  cxnwseJ,  may  all  be  placed  to  this 
account. 

superior 
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superior  strata  takes  place,  and  the  waste  ^fiJh  up,  it  is 
we]],  as  then  no  damp  will  accumulate,  and  thereby  en- 
danofer  the  lives  of  the  neighbouring  workmen. 

Too  much  caution  cannot  be  observed,  by  men  who  are 
"svorkinsj  near  such  old  hollou'S,  never  to  introduce  their 
candks  into  any  cavities  which  may  happen  to  be  pene- 
trated, but  immediately  extinguish  them  and  retire,  until 
proper  means  can  be  adopted  to  ensure  safety.  What  ac- 
cidents have  occurred  for  want  of  this  simple  precaution*! 

It  may  be,  and  in  fact  is,  at  times  necessary,  owing  to 
increase  of  Temperature  or  levity  in  the  atmosphere,  to  ob- 
tain a  oreater  supply  of  air  than  is  wanted  in  the  ordinary 
course  of  things,  or,  more  properly  speaking,  to  preserve  an 
uniform  circulation. 

Here  we  have  an  admirable  contrivance,  whose  power^ 
are  unlimited  ;  and  this  consists  in  rarefying  the  column  of 
air  in  the  ascendino;  shaft  by  means  of  a  fire.  There  ap- 
pears to  be  a  dificrence  of  opinion  as  to  the  best  mode  of 
accomplishing  this.  Some  build  a  chimney  or  cupola  upon 
or  near  to  the  shaft,  making  the  top  thereof  so  close  that 
the  air  must  pass  up  the  chimney,  at  the  bottom  of  \yhich 
a  fire  is  placed  :  others  hang,  bv  means  of  a  cham,  &:c., 
a  circular  grate  filled  with  burning  fuel,  down  the  shaft) 
and  some  fix  a  grate  in  the  bottom  of  the  shaft,  in  a 
heading,  driven  a  few  vards  for  the  purpose;  while  others 
cut  a  groove  in  the  shaft  side,  which,  when  built  up  in 
front,  Forms  a  chimney. 

If  we  are  to  judue  of  the  comparative  merit  of  the  fore- 
goin^r  plans  from  their  respective  powers  of  rarefaction, 
we  must  give  to  the  last  method  but  one  a  decided  prefe- 
rence. Bv  it  we  are  enabled  to  produce  the  greatest  diffe- 
rence in  weight  between  the  two  columns  of  air,  on  which 
ventilation  solely  depends  ;  and  if  the  grate  be  placed  a 
tolerable  height,  and  opposite  to  the  current  of  air  passing 
into  the  shaft,  we  shall  obiain  the  quickest  draught  for  the 
fire.  The  chimney  not  only  greatly  increases  the  effects  of 
the  fire,  but  is  a  sort  of  guard  to  the  ropes,  which  might 
be  damaged  by  coming;  too  near  the  naked  fire. 

I  shall  conclude  this  imperfect  sketch,  with  offering  a 
few  general  remarks,  which,  to  those  who  put  them  n\ 
practice,   will  not  be  found  useless. 

In  all  cases  where  danger  from  fire-damp  is  to  be  ap- 
prehended, the  miners  should  never  work  naked.     It  is  not 

*  This  is  a  very  ccmrr.on  trick  of  miners,  owing  to  an  idle  curiosity;  and 
but  TOO  n-iuny  have  paid  deai'ly  fur  their  temerity  and  want  of  cousidera- 
tio.n. 

SO 
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so  much  the  depth  of  the  hum  as  the  extent  of  if,  which 
proves  fatal  :  a  covering  of  thin  flani«.el  would  be  found 
almost  invariably  to  coniine  the  injury  to  the  face  and  ex- 
tremities. Some  miners  cannot  afford  to  do  this,  and  others 
v^ih  n'^t,  considering  clothing  as  an  incumbrance;  but 
where  men's  lives  and  the  interest  of  the  proprietors 
are  so  much  at  stake,  it  ought  to  become  a  matter  of  com- 
p»jlsion. 

Should  it  so  happen,  that  throurh  some  unforeseen  ac- 
cident an  e:<piG3ion  lakes  place,  the  persons  in  immedJajLe 
danger  ought  to  throw  themselves  down,  covering:  them- 
selves as  well  as  the  spur  of  the  occasion  will  permit,  and 
then  with  all  speed  make  their  nearest  way  to  that  part  of 
the  mine  from  whence  the  air  proceeds,  takino;  care  to 
creep  as  low  as  possible :  bv  this  means,  suffocation  from 
the  azote,  v/hich  remains  after  combustion,  will  be  avoid- 
ed. Should  anv  one  be  so  unfortunate  as  to  fall  thus  for 
want  of  respirable  air,  or  by  the  choke-damp,  every  exer- 
tion ought  to  be  nmde  to  cause  the  air  to  circulate  through 
the  place,  so  as  to  enable  the  sufferer  to  he  brought  out ; 
and  when  this  is  effected,  resuscitating  means  should  be 
immediately  employed.  Instances  often  occur,  of  men 
being  stifled  by  the  azotic  e:as,  who  were  little  or  none  the. 
worse  from  the  effects  of  the  explosion. 

In  every  instance,  where  a  nuner  penetrates  anv  new  or 
neglected  cavity  whatever,  the  precaurions  before  men- 
tioned ought  to  be  strictly  observed,  whether  the  mine  be 
much  subject  to  fire-damt}  or  not. 

The  practice  of  laying  scaffolds  over  or  in  a  shaft,  in 
«rder  to  do  some  necessary  repairs,  without  being  cautious 
to  ventilate  the  underside,  should  be  carefully  avoided  ;  ter- 
rible explosions  have  been  known  to  follow  this  neo-lioent 
practice. 

These  and  glher  similar  remarks,  wliich  will  occur  to 
every  one  conversant  with  mining  business,  if  properly 
modified,  would  form  a  code  of  rules,  with  which  every 
miner  should  be  acquainted. 

December  19,  1 809. 


*^*  We  shall  at  all  times  be  glad  torecei^  papers  of  the 
above  description  from  practical  men,  on  the  subject  of  their 
pursuits,  and  shall  ihink  little  of  our  trouble  in  rounding  a 
period,  or  correcting  grammatical  inaccuracies,  for  such  as 
tnay  chance  to  need  this  assistance,  owing  to  the  devotion 
of  their  time  to  other  important  objects. — ^ — Editor. 
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II.  On  Expedorated  Matter.  Bi/  George  PfiARSON, 
JM.D.^  F.R.S.  Abridged  from  ike  Philosophical  Trans- 
actions for  1809, 

^^  -L  HE  attention  of  physiologists  has  been  very  much 
withdrawn,  for  the  last  halt'  century,  from  the  consiJeration 
of  the  different  states  of  the  circulating  and  secreted  fluids^ 
in  consequence  of  the  opinion  that  the  nervous  and  fibrous 
or  muscular  systems  can  afford  satisfactory  interpretations 
of  the  phccnomeria  of  living  beings  ;  and  on  account  of  the 
disgust  produced  bv  the  visionary  properties  and  groundless 
hypotheses,  originating  in  the  humoural  doctrines  of  Galen. 
But  late  experiments  have  manifested,  that  various  thinijs 
taken  into  the  stomach  can  be  made  at  pleasure  to  produce 
considerable  effects^  by  impregnating  sensibly  the  blood 
and  urine,  as  well  as  the  milk,  sweat,  and  perhaps  saliva. 
Further,  the  tine  experiments  of  Professor  Colman  have 
shovvn^  that  the  contagious  glanders  may  be  excited  in  the 
ass  by  the  transfusion  of  the  blood  of  a  glandered  horse, 
and  the  matter  from  the  nose  of  the  glandered  ass  can 
produce  this  disease  in  the  horse  or  the  ass*.  Ilcnce  I  ap- 
prehend it  is  reasonable  to  expect,  that  the  further  investi.-^ 
gation  of  the  properties  of  the  animal  fluids  will  afford 
gratifying  instruction  to  the  researcher  in  natural  science, 
and  important  practical  information  to  the  physician. 

"  On  the  present  occasion,  I  desire  the  honour  of  com* 
municating  the  knowledge  I  mav  have  acquired,  by  inves- 
tigating the  properties  of  expectorated  matter  secreted  by 
the  bronchial  membrane,  llie  appearances  of  this  sub- 
stance serve  to  regulate  the  judgement  of  the  physician  con- 
cerning several  diseases  of  the  llings  ;  but  especially  of  that 
of  pulmonary  tubercles,  which  yearly  destroys  1  i?0,00i)  to 
140,000  subjects  of  the  United  Kingdom.  It  is  fit  that  I 
remark,  that  I  do  not  notice  in  this  paper  the  ingenious 
experiments  of  several  learned  chemists,  because  by  so 
doing  I  should  be  led  into'a  detail  of  too  great  extent  for 
my  design. 

*•'  The  numerous  varieties  of  expectorated  matter,  ac- 
cording to  my  observation,  may  be  arranged  and  characte- 
rized under  the  following  seven  heads  : 

"  I.  The  jelly-like  semi  transparent  kind  of  ablucish  hue, 
excreted  in  the  healthy  state. 

5  Mr.  Colman  alleges,  that  there  is  not  a  sufficient  quantity  of  blood,  in 
a  single  glandered  a^s,  to  excite  the  glaudfrs  Lw  the  iransfubion  of  blood 
into  the  liorse. 

"  11.  The 
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*'  II.  The  thin  mucilage-like  transparent  matter,  so 
copiously  expecloraiecl  in  bronchial  catarrhs. 

"  III.  The  thick  opaque  straw-coloured,  or  white  and 
very  tenacious  matter,  coughed  up  in  a  great  variety  of 
broncpjal  and  pulinonary  atiections ;  especially  in  that  of 
tubercles. 

^'  \V,  Puriform  matter  secreted  without  any  division  of 
continuitv,  or  breach  of  surface  of  the  bronchial  membrane, 
very  commonly  occurring:  in  pulmonary  consumptions. 

'^  V.  The  matter  uhich  consists  of  opaque  viscid  masses, 
together  \vith  ♦ransparent  fluid;  or  the  second  sort  above 
stated,  wiih  nodules  or  the  third  or  fourth  kind. 

'•  Vr.  Pus  from  the  vomicae  of  tubercles. 

'•  Vil.  Pus  from  vomics  by  simple  infiammation  of  ths 
lunos,  and  without  tubercles. 

••'' Other  kirds  of  matter  are  occasionally  coughed  up, 
such  as  calculi — masses  of  self-coagulated  lymph — serous 
fiuid — blood  itself — and  perhaps  the  vascular  substance  of 
th'.h^ijgs;  but  I  do  not  write  on  these  matV^-rs,  because 
thev  either  do  not  belong;  to  any  particular  recognized  dis- 
ease ;  or  thev  are  rare  occurrences  in  some  well  known 
disease,  and  are  too  obvious  to  require  description. 

*^  §  I.  Sensible  or  obvious  Properties, 

"  1.  The  jelUj -like  matter,  as  already  said,  is  excreted 
in  the  best  health,  as  well  as  sometimes  in  disease.  It  is 
mostly  coughed,  or  havvked  up,  in  a  morning  soon  after  a 
iiiprht's  repose,  during  which  it  seems  to  accumulate.  A 
few  masses,  or  nodules,  then  appear  of  the  con^.sttnce  of 
icily,  and  of  the  size  of  a  pea  to  a  hazle  nut.  it  is  also  at 
anv  time  liable  to  be  excreted,  in  consequence  of  various 
extraneous  matters  irritating  the  fauces,  to  the  amount  of 
a  few  nodules.  It  is  of  a  grayish  colour  or  inclining  to 
blue,  with  black  specks ;  audit  is  rarely  whitish  in  no- 
dules. The  consistence  is  that  of  jelly,  but  of  much  greater 
tenacity.  It  has  a  barely  perceivable  taste  of  common  salt, 
or  muriate  of  soda.  It  commonly  floats  on  water,  but  by 
ao-itation  to  disenaao-c  air  bubbles,  it  sinks,  fr  has  no 
smell.  To  the  naked  eye,  or  assisted  by  a  single  magni- 
fier, this  matter  seldom  appears  uniform,  bet  consists  of  a 
mixture  of  opaque  and  transparent  masses  of  inejular  fi- 
gures. With  the  compound  microscope,  spherical  parti- 
cles were  perceived,  though  few  in  number,  whtn  duly 
diluted.  The  presence  of  an  alkali  I  cotild  in  no  nijtance 
perceive,  by  means  of  the  usual  test?^  namely,  turmeric 

paper. 
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paper,  litmus  paper  slightly  reclJtned  by  vinegar,  and  clmli 
stair.ed  \\\\\^  violet  juice;  nor  vvas  an  aciddenoitJ  by  means 
o[Jitmus  paper,  except  when  I  had  reason  to  believe  it  was 
derived  from  various  acid  substances  taken  with  the  food, 
or  drink,  adhering  to  the  inside  of  the  mouth  and  fauces. 

''  2.  The  muclluQe-tike  expectorated  matter,  according  t<i 
my  observation,  occurs  much  less  frequently  th>in  the  other 
eorts.  it  appears  suddenly  in  great  abundance  in  certain 
bronchial  catarrhs.  I  have  seen  it  to  the  amount  of  two  or 
three  pints  in  twenty  four  hours.  It  is  also  secreted,  but 
less  copiously,  in  paroxysms  of  spasmodic  asthma,  and  of 
the  hoopinj7:-cough  j  and  hut  rarelv  in  pneumonic  or  pleu- 
ritic inflanmnations,  and  in  some  chronical  organic  diseases 
of  the  heart  and  lungs. 

'•  This  matter  is  a  transparent  uniform  fluid  of  the  con- 
sistence of  white  of  '^^g',  or  ot  a  mucilage  compounded  of 
about  one  part  of  arabjc  gum,  and  four  or  five  parts  of 
water.  It  13  colourless — has  a  fleshy  smell — has  a  brackish 
ta.^te.  After  standing  eight  or  ten  hours,  a  deposit  takes 
place  of  fibrous,  leaf-like,  or  curdy  masses,  some  of  which 
are  seen  suspended  in  the  clear  fluid.  In  some  cases  no- 
dules of  opaque  thick  ropy  matter,  at  certain  times,  ac*- 
company  this  mucilage-like  matter.  Under  the  simple 
magni  fieri  perceived  irregular  figured  masses  partly  in  motion 
and  partlv  suspended.  With  the  microscope,  globules  were 
seen  ;  but  lanj;er  considerably  than  those  of  the  blood,  and 
much  less  numerous.  With  the  usual  tests  there  were  no 
indicadons  ef  alkali  nor  of  acid,  provided  the  matter  was  un- 
mixed with  other  things.  It  usually  floated,  or  was  suspend- 
ed in  water,  when  first  expectorated  ;  but  on  standing  in  the 
water  it  fell  to  the  bottom,  evidently  owing  to  the  disen- 
gagement of  air-bubbles. 

"  Bv  standing  exposed  to  the  air  in  warm  weather,  it 
sooner  grew  foetid  than  pus  of  abscesses  ;  without  becom- 
ing opaque.  Keither  could  I  render  it  opaque  or  thicker, 
by  exposure  to  a  stream  of  oxvgen  gas  for  an  hour;  or  by 
exposure  of  it  in  ajar  of  this  gas  for  a  month, 

'•  3.  Tlie  opaque  ropy  matter  above  mentioiied. 

'^  1  St.  It  is  secreted  most  copiously  in  that  very  common, 
and' extensively  epidemial  disease  of  our  climate,  xheivinter- 
CQUgh,  occasioned  by  tubercles,  to  the  amount  of  half  9. 
pint  to  a  pint  in  twenty-four  hours;  especially  during  the 
winter  season  for  several  successive  years,  and  sometimes 
c  .  '.:  the  whole  of  a  long  life,  after  t'le  age  of  fortv  or 
ears.     2dly.  It  is  often   the  expectorated  matter  of 
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the  pulmonary  consumption  of  young  persons,  also  oc- 
casioned by  tubercles,  but  frci*jueiuly  mistaken  for  the  pus 
of  abscesses  or  vomica:.  ScJiy.  It  appears,  oftentimes,  in 
pneumonic  or  bronchial  inflam'mafion  w  ith  fever,  seeminpjy 
bcmg  a  beneficial  discharge  ;  as  well  as  in  some  instances 
at  the  close  of  a  fever  without  concomitant  inflammation 
of  the  lungs.  4thly.  A  severe  paroxysm  of  spasmodic 
asthma  is  otten  terminated  in  the  excretion  of  this  kind  of 
piatter.  5thly.  A  secreted  substance  of  this  sort  is  some- 
times expectorated  in  various  chronical  organic  diseases  of 
the  lungs,  the  heart,  aoria,  and  parts  co^itiinious  to  the 
lungs,  which  occasion  difficult  transmission  of  blood  throucrh 


them. 


''  In  all  these  instances  the  matter  by  expectoration  is  of 
the  consistence  of  thick  cream,  or  of  thin  toasted  cheese; 
so  tough  as  to  hang  in   the  form  of  a  rope,  four  or  five 
inches  in  length,  on  pouring  it  from   one  vessel  into  an- 
other.    Its  aggregation  is  such  that  it  is  readily  detached  in 
large  masses  from  the  vitreous  surface  of  vessels.     It  is  not 
unusual  for  small  black,  or  reddish  spots,  and  streaks,  to 
appear  on  the  surface  of  this  sort  of  expectorated  substance 
A  pretty  large  bulk  of  it  is  seldom  throughout  uniform  • 
but  It  is  frothy,  and  exhibits  opaque  masses  of  various  hues 
with  transparent  matter  interposed.     The  colour  is  yellow- 
ish, straw-coloured,  and   white,  or  gray  :  it  also,  thoucrh 
seldom,  is  greenish  and  blueish.    The  taste  asserted  by  p°a- 
tients,  IS,  in   their  own  terms,  various,  namelv,  saltish, 
nasty,  fainlish,  sweetish,  luscious,  or  like  that  of  a  sweet 
oyster,— a  sharp  or  sour  taste  h  the  most  rare.     The  only 
smell  which  I  have  perceived  is  that  of  flesh,  but  very  fre- 
quently there  is  none.     When  any  ofl^ensive  or  puncrent 
smell   was    perceived,    immediately  after  expectoration,  J 
have  always  found  that  it  was  owing  either  to  the  foulness 
of  the  vessel   in  which  it  was  received  ;  or  it  was  from  ex- 
traneous matters  in  the  mouth,  and  from  decayed  teeth. 

"  J'^is  opaque  viscid  substance,  being  duly  diluted  w'ith 
distilled  water,  was  examined  with  microscopes  of  common 
as  well  as  of  very  great  powers  :  by  means  of  any  o[  them 
crowds  of  spherical  particles  were  seen  passing  to  and  fro 
m  currents,  not  unlike  those  of  the  blood;  except  that  they 
were  larger.  These  globules  f  could  not  destroy,  nor  alter 
m  form,  by  trituration;  nor  by  long  boiling  in  water;  nor 
by  exsiccation,  and  again  dissolving^ia  water;  nor  even  by 
coagulation  with  mineral  and  vegetable  acids,  with  alcohol 
with  sulphuric  ether,  or  with  tannin,  and  alum  ;  nor  by 
muture  with  caustic  alkalies  in  a  proportion  which  leaves  the 
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liquor  turbid  :  nor  for  some  time  after  the  putrefactive  pro- 
ce:»s  had  appeared.  But  these  globules  disappear  with  such  a 
proportion  of  sulphuric  acid  as  detaches  charcoal ;  or  of  ni- 
tric acid,  and  of  liquid  potash,  as  produce  a  clear  solution  : 
also  by  charring  by  fire.  It  is  perhaps  superfluous  to  re- 
mark, that  these  atomic  globules  are  quite  different  from 
the  air  bubbles  usually  entangled  in  this  kind  of  matter,  as 
perceived  by  the  microscope;  the  latter  difler  much  from 
the  foriKier,  in  being  of  far  greater  magnitude — in  being  less 
numerous — in  being  transparent,  and  disappearing  on  agi- 
tation, or  heating  the  matter,  or  even  by  mere  standing. 

'•  P'or  the  most  part  this  expectorated  substance  swims 
on  water;  but  by  agitation  or  stirring  to  disengage  air 
bubbles,  or  by  merely  standing,  it  sinks.  Some  of  the 
lumps  suddenly  hawked  up,  immediately  fall  to  the  bottom 
of  a  ves^iel  of  water.  No  signs  of  either  acid,  or  alkili, 
appeared  on  the  trials  of  this  matter  with  well  known  re- 
agents, provided  it  was  free  from  extraneous  matter;  but 
it  was  apt  to  betray  acidity  from  things  taken  with  the  food 
or  dr'mk. 

"  4.  Puriform  matter.  I  have  seen  this  matter  expec- 
Icrated  in  several  diseases  in  the  quantity  of  two  or  three 
ounces  to  half  a  pint  in  twenty-four  iiours,  on  some  rare 
occasions,  without  any  breach  of  surface.  I  believe  it 
would  be  considered  by  every  one  to  be  pus^  having  the 
pro!x?rties  commonly  admitted  to  be  those  of  this  sub- 
stance. It  will,  however,  perhaps,  only  be  just  to  call  it 
pjmjurrn,  for  the  present,  as  it  appears  to  me  probable, 
that  I  shall  hereafter  be  able  to  show  that  it  possesses  pro- 
perties not  belonging  to  pus- of  abscesses,  although  in  the 
obvious,  or  sensible  properties,  it  is  similar  to  such  pus. 
Accordingly  this  expectorated  matter  is  not  only  opaque, 
white,  or  vellowish,  and  thick  as  the  richest  cream,  but 
it  also  has  not  more  tenacity  than  cream.  It  is  not  apt  to 
entangle  air,  and  therefore  it  immediately  mingles  with 
water,  rendering  it  milkv  ;  and  presently  subsides  to  the 
bottom,  leaving  the  water  clear,  or  at  least  wh^y-coloured. 
It  appears  to  llie  naked  eye  uniform  in  its  texture  ;  and  nearly 
so  under  the  simple  lens:  but  under  the  microscope  thou- 
sands of  globules  similar  to  those  of  the  blood  are  seen, 
ivhich  are  indcstFuctible  as  those  above  related  belonging 
to  another  kind  of  expectorated  matter. 

"  The  substance,  of  which  I  am  now  speaking,  is  most 
frequently  excreted  in  the  latter  tttages  of  pulmonary  phthi- 
sis, for  many  weeks  successively.  It  is  taken  for  granted 
that  this  matter  ts  from  a  breach  of  surface  or  ulceration  ; 

but 
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but  on  examination  after  deaih,  such  a  state  was  not  found, 
in  maiiv  instances,  under  my  observation,  although  thp 
Jungs  u  ere  as  usual  full  of  tubercles  and  vomicss.  This. 
;puritorm  matter  is  occasionally  exnectoratJ-J  in  certain  other 
diseases.  The  last  summer  my  colleague,  Dr.  Nevinscn, 
furnished  me  with  several  ounces  of  this  sort  of  substance, 
-but  of  a  greenish  hue,  and  of  the  consistence  of  thin  cream  ; 
which  was  expectorated  by  a  woman  iii  the  third  week 
from  the  a'tack  of  the  measles.  In  a  few  days  she  died. 
On  examination  of  ihe  lungs  very  cart-fully,  by  the  excel- 
Jent  house  surgeon  of  St.  George's  hoj=pital,  Mr.  Dawes, 
no  ulceration  could  be  disccrvcred  in  the  trachea  or  in  the 
.bronchial  tubjs  ',  nor  were  any  tubercles  or'  abscesses  found 
in  the  luuiis.  The  patient,  according  to  my  information, 
had  expectorated  more:  than  a  pmt  of  this  fluid  every  twenty- 
four  hours  for  a  week  before  death.  In  anotlier  hospital 
<:ase,  a  man  laboured  under  a  cough  with  spittiag  of  mat- 
ter, which  all  who  saw  it  called  pus,  and  as  usual  it  was 
considered  to  -arise  from  an  ulceration,  or  suppurated  tu- 
bercles ;  but,  on  examination  ailer  death,  the  disease  was 
ascertained  to  be  condensation  of  the  lungs,  to  the  con- 
sistence of  liver,  with  water  in  the  cavities  of  the  chest, 
and  nothing  more. 

"5.  Opaque  viscid  matter  of  a  third,  avd  perhaps  fourth 
sort,  above  distinguished,  appearing  in  nodules,  and  irre- 
gular fiiiurcd  masses,  mixed  with  transparent  slimy  matter 
<)f  the  second  sort. 

"  It  is  not  unusual  to  see  the  mixture  of  these  two  dlfiTerent 
Jcinds,  from  severe  fits  of  coughing  in  that  constant  epidemy 
of  the  British  islands,  the  winter  chronical  pneumonia. 

*' Different  parts  of  the  bronchial  membrane  being  in 
different  states,  miav  account  for  the  secretion  of  the  two 
-different  matters.  This  seems  more  probable  than  that  these 
different  matters  should  be  secreted  from  the  same  part; 
although  it  is  true  that  the  same  part  does  secrete  at  one 
period  transparent  thin  slime,  and  at  another  an  opaque 
thick  matter.  The  fornier  is  occasioned  by  great  irritation 
of  the  membrane,  and  the  latter  is  the  effect  of  a  mor^ 
gradual  secretion  with  much  le=is  irritation. 

"  For  the  sake  of  brevity,  I  avoid  a  further  description. 
The  practical  application  of  these  observations,  however 
important,  would  not  be  suitable  in  th.s  place. 

"  The  sixth  and  sevtnth  kii.ds  of  expectorated  substances 
being  secreted  after  a  quite  different  manner,  and  being 
very  different  in  their  nature  from  the  preceding  five  kinds, 
1  shall  not  give  an  account  of  them  in  this  paper/' 
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[The  author  then  describes  at  large,  and  with  much  pre- 
cision, the  effects  produced  on  expectorated  matter  by  the 
agency  of  caloric;  of  alcohol  of  wine,  of  water;  and  of 
acetous  acid — also  some  experiments  with  different  objects 
from  any  of  these:  but  we  confine  the  remaining  part  of 
the  present  extract  to  his  Concliinons,  as  containing  that 
kind  of  information  which  will  be  most  acceptable  to  the 
generality  of  our  readers.] 

"  Conclusions, 

*'  1.  From  the  preceding  experiments  and  observation?, 
and  from  others  which  I  might  have  related,  it  does  not 
appear  that  the  various  kinds  of  expectorated  matter,  page  1 2, 
differ  in  the  ingredient^  of  their  composition^  but  merely 
in  the  proportion  of  them  to  one  another. 

"  2.  It  has  been  shown  that  expectorated  matter  consists 
of  coagulable,  or,  as  it  is  also  now  frequently  termed,  alhu- 
minous  animal  substance,  and  of  water  impregnated  with 
several  saline  and  earthy  bodies ; — that  the  largest  proportion 
of  the  animal  substance,  which  may  justly  be  called  an 
oxide,  amounts  to  one-twelfth,  and  in  some  very  rare  cases 
to  one-tenth  of  the  expectorated  matter,  reduced  to  a  brittle 
state  by  evaporation  ;  and  that  the  smallest  proportion  of 
this  oxide,  in  rare  instances,  amounts  to  one  forty-fifth  of 
the  expectorated  matter;  but  that  the  usual  proportions  of 
it  vary  between  one- twentieth  and  one-sixteenth  of  this 
coagulable  oxide  to  the  evaporable  water,  that  is,  between 
five  and  six  per  cent,  of  the  expectorated  matter. 

"  3.  The  impregnating  substances  have  been  shown  to 
be  muriate  of  soda,  varying  commonly  between  one  and  a 
half  to  two  and  a  half  per  1000  of  the  expectorated  matter — 
Potash  varying  between  one-half  and  three-fourths  of  a 
part  per  1000 — Phosphate  of  lime  about  half  a  part  of  1000 
— Ammonia,  united  probably  to  the  phosphoric  acid  ;  phos- 
phate, perhaps  of  magnesia;  carbonate  of  lime  ;  asulphate; 
vitrifiable  matter,  or  perhaps  silica;  and  oxide  of  iron.  But 
the  whole  of  these  last  six  substances  scarcely  amounting 
to  one  part  in  lOGO  of  the  expectorated  matter,  it  would 
be  useless  to  estimate  the  proportion  of  each  of  them.  It  is 
very  probable  that  the  proportions  and  quantities  of  these 
ingredients  vary  much  more  than  now  represented  in  dif- 
ferent states  of  disease  and  health*.  It  is  very  probable 
also,  that  some  of  the  ingredients  may  occasionally  be  ab- 

*  In  one  case,  the  opaque  expectorated  matter  in  a  pulmonary  consump- 
tion having  been  exsiccated  to  brittieness;  became  almost  litjuid  after  a  night'$ 
exposure  to  the  air. 
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8ei>t,  and  others  of  a  cliflfercnt  kind  be  present,  agreeably 
to  the  different  states,  on  different  occasions  of  the  other 
secretions. 

''  4.  It  is  manifest  that  the  different  states  of  consistence 
of  expectorated  matter  are  owing  to  the  proportion  of  al- 
buminous orcoagulable  oxide ;  but  I  purposely  avoid  giving 
an  account  of  the  different  conditions  of  health,  on  which 
the  differences  of  consistence  depend. 

'^  3.  The  thicker  the  matter,  the  smaller  I  commonly 
found  the  quantity  of  sahne  impregnation.  Hence,  in 
sudden  and  copious  secretions  of  the  bronchial  membrane, 
the  matter  is  asserted  to  be  salt,  and  to  feel'hot.  In  such 
instances,  the  proportion  of  coagulablc  matter  was  small, 
but  that  of  the  sahne  impregnations,  particularly  of  the 
muriate  of  soda,  and  neutraliz'ed  potash,  so  great,  that  the 
exsiccated  expectorated  substance  tasted  verv'salt,  and  pre- 
sently grew  moist,  or  even  partially  deliquesced  :  but  the 
opaque  ropy  or  puriform  matter  aflbrded  a  much  lartzer 
proportion  of  exsiccated  resiaue,  which  was  but  sliuhlly 
salt,  and  generally  only  became  soft  on  exposure  to  the 
air.  l^his  property  of  growing  moist  depends  upon  the 
potash. 

"  6.  Each  of  the  human  fluids,  according  to  my  experi- 
ments, contains  neutralized  potash  :  at  least,  this  is  the  fact 
of  the  blood,  dropsy  fluid,  pus  of  abscesses,  and  pus  se- 
creted wuhout  breach  of  surface;  the  fluid  effused  by  vesi- 
cating with  cantharides;  the  urine;  and  in  course  m  the 
very  abundant  secretion  from  the  nose  bv  a  catarrh.  The 
alkali  being  united  to  oxide  of  animal  matter  in  these  fluids, 
it  is  easily  demonstrable. 

*'  7.  Although  T  think  I  have  discovered  many  proper- 
ties by  which  expectorated  secretion  may  be  dist'iniruished 
from  expectorated  pus,  I  shall  not  speak  of  them,  "on  this 
occasion,  further  than  just  to  observe  that  the  saline  im- 
pregnation of  pus,  particularlv  that  of  potash,  and  muriate 
of  soda,  IS  in  very  much  less  proportion  than  in  expectorated 
secretion  J  and  hence  it  does  not  become  moist  after  exsic- 
cation, on  exposure  to  the  air. 

"  8.  It  has  been,  I  believe,  uniformly  asserted,  that  the 
circulating  and  secreted  fluids  are  impregnated  with  soda; 
that  it  is  especially  in  the  matter  secreted  by  the  bronchial 
membrane.  The  experiments  of  others  must  confirm  or 
disprove  mine.  It  seems,  however,  njuch  more  reasonable, 
that  the  human  fluids  should  be  found  to  contain  potash 
than  soda,  united  to  some  oxide  or  destructible  acid;  be- 
cause the  former  alkali  is  daily  introduced  with  the  ve^e- 
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table  food,  and  with  the  drink  of  fermented  liquor;  and  it 
b  as  little  likely  to  be  destroyed,  as  the  muriate  of  soda  also 
induced  in  the  very  same  way.  But  our  food  and  drink  do 
not,  commonly  at  least,  contain  the  soda  united  to  a  de- 
structible acid,  or  an  oxide. 

'-  9.  It  is  plain,  from  the  preceding  experiments^  that 
expectorated  matter  belongs  to  the  class  of  coa2;ulable  fluids, 
and  not  of  gevatinizable,  or,  as  commonly  asserted,  mu- 
cous fluids.  It  differs  from  the  coagulable  fluid,  serum  of 
blood,  in  forming  a  much  thicker  fluid  with  a  much  larger 
proportion  of  water :  for  serum,  and  also  the  water  of  blis- 
ters, is  quite  liquid,  although  they  afford,  on  exsiccation, 
one-twelfth  to  one-eleventh  of  their  weight  of  brittle  resi- 
due, while  some  kinds  of  expectorated  matter,  of  the  con- 
sistence of  nmcilage,  afford  only  one-fortieth  of  dry  residue, 
and  others  of  the  consistence  of  thin  paste  afford  only  one- 
fourteenth  of  residue. 

"  10.  But  for  the  unavoidable  extent  of  this  paper,  I 
should  trouble  the  learned  Society  with  various  other  con- 
clusions and  remarks,  especially  concerning  the  glnbulariii/ 
of  expectorated  matter;  which  seems  to  indicate  organiza- 
tion. Although  Antonius  Van  Lewenhoeck,  above  a  cen- 
tury ago,  discovered  the  globularity  of  the  blood,  and  even 
noticed  it  in  other  animal  fluids,  neither  he,  nor  any  other 
person,  as  far  as  I  know,  investigated  the  subject  in  any 
fluid  but  the  blood,  till  by  Mr.  Home's  acuteness  and  in- 
dustrVj  at  a  very  early  period  of  life,  it  was  observed  in 
pus.  I  have  in  this  paper  related,  that  expectorated  matter, 
especially  the  opaque  ropy  kind,  as  well  as  the  puriforra, 
is  full  of  globules,  and  that,  except  by  such  agents  as  de- 
stroy charcoal,  they  are  scarcely  destructible.  Do  these 
spherical  particles  consist  chiefly  of  organized  carbonaceous 
matter?" 


III.  Memoir  on  the  lest  Method  of  decomposing  the  Chro- 
maie  of  Iron,  obtaining  Oxide  of  Chrome ,  preparing 
Chromic  Acid,  and  on  some  Combinations  of  the  Latter, 
By  M,  VAuauELiN  *. 

W  HEN  T  made  my  first  experiments  on  chrome,  I  had 
such  a  small  quantity  at  my  command  that  it  was  impossi- 
ble to  vary  them  so  as  to  bring  all  its  properties  before  my 
view. 

*  From  Annale*  d»  Chirri?;  tome  IxXk  p.  70. 

The 


the  Chromate  of  Iron,  ^c,  fl 

The  importance^  however,  of  the  oxide  of  chrome,  on 

account  of  its  beauty  and  solidity  as  a  green  pigment  for 
earthenware,  and  in  forming  imitations  of  emerald,  added 
to  the  discovery  of  large  quantities  of  chromate  in  the  de- 
partment of  the  Var,  determined  me  to  resume  the  subject, 
and  to  studv  the  properties  of  chrome  at  greater  length.  In 
the  experiments  about  to  be  detailed  I  was  assisted  by 
M.  Robiquet,  an  eminent  chemist  of  Paris, 

Process  for  decoonposing  the  Chromate  of  Iron. 

Chromate  of  iron  is  generally  employed  in  order  to  pro- 
cure a  large  quantity  of  the  oxide  of  chrome  :  this  ore  has 
for  its  matrix  a  kind  of  steatite,  which,  frOm  its  colour  and 
some  other  physical  properties,  might  be  confounded  to  a 
certain  extent  with  chromate  itself,  the  more  easily  because 
these  two  substances  at  first  sight  seem  to  form  one  and  th^ 
•ame  mass  :  after  a  little  attention,  however,  we  find  that 
the  matrix  is  composed  of  long  and  pearl-like  laminae, 
whereas  chromate  of  iron  is  very  fine  grained,  shining,  and 
denser  than  the  matrix- 

I  had  formerly  employed,  in  preparing  the  oxide  of 
chromcj  three  parts  of  nitre  to  one  of  the  ore  reduced  to 
fine  powder;  but  I  have  since  found  this  proportion  was 
by  far  too  large  :  indeed,  as  wc  can  isolate  the  matrix  but 
Tery  imperfectly,  it  happens  that  the  nitre,  by  means  of 
the  alkali  which  it  sets  free,  attacks  not  only  the  chromate 
of  iron,  but  also  the  alumine  and  silex,  which  are  there  in 
large  proportions  ;  and  thus  the  chromate  of  potash  is  mixed 
with  an  alkaline  solution  of  all  these  earths,  from  which 
two  inconveniences  result :  in  the  first  place,  we  are  under 
the  necessity  of  employing,  in  the  separation  of  these 
earths  and  the  saturation  of  the  excess  of  alkali,  a  great 
quantity  of  nitric  acid,  and  if  it  happens  that  we  go  beyond 
the  quantity  of  acid  necessary  to  the  exact  saturation  of  the 
potash,  we  redissolve  a  portion  of  silex,  but  principally  of 
alumine  ;  in  the  second  place,  these  earths,  on  being  pre- 
cipitated, carry  down  with  them  chromate  of  potash,  \A'hich 
cannot  be  freed  from  them  by  v/ashing :  a  third  incon- 
venience occurs,  particularly  when  we  operate  on  a  large 
scale,  and  when  the  heat  is  necessarily  long  continued, 
— this  excess  of  alkali  attacks  the  crucible  and  melts  it. 
Thus  the  oeconomvand  success  of  the  operation  reqnire  that 
we  should  employ  only  one  half  part  of  nitre  to  one  of  chro- 
mate :  by  these  means  the  mass  does  not  enter  into  fusion, 
and  the  chromate  is  well  attacked.     It  has  often  happened 
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that  the  potash  has  been  entirely  saturated   with   chromic 
acid. 

This  decomposition  being  effected,  the  mass  is  to  be 
well  lixiviated,  the  residue  is^then  to  be  treated,  when  hot, 
\vith  muriaiic  acid  diluted  in  water^  which  takes  up  the 
iron,  magnesia,  alumine,  and  silex,  divided  by  the  action 
of  the  potash  and  the  subtraction  of  the  chromic  acid. 

The  solution  being  terminated,  the  acid  liquor  is  speedily 
decanted,  otherwise  it  would  go  into  a  jelly,  and  it  would 
then  be  very  difficult  to  separate  the  undecomposed  chro- 
niate  :  the  latter  is  to  be  once  more  treated  as  at  first ;  but 
instead  of  employing  the  same  quantity  of  nitre,  a  fourth 
part  will  be  sufficient.  VV^hen  the  chromate  of  iron  is  en- 
tirely decomposed,  we  mix  the  solutions  of  alkaline  chro- 
mate, in  order  to  saturate  them  by  the  nitric  acid,  after 
which  it  is  proper  to  crystallize  this  chromate,  as  w^-rll  in 
order  to  separate  some  portions  of  earth  which  would  have 
been  dissolved  by  the  excess  of  acid,  as  to  take  up  a  little 
chromate  of  iron,  which  is  separated  in  brown  dust  by  the 
progress  of  evaporation.  We  redissolve  in  water,  filter, 
and  precipitate  the  liquor  by  a  solution  of  nitrate  of  mer- 
cury at  iht  minimum,  containing  the  least  possible  quantity 
of  acid  in  excess. 

Even  supposing  that  the  chromate  of  potash  has  been 
purified  as  we  have  indicated,  i.  e,  that  it  contains  neither 
earthy  substance  nor  muriate,  the  chromate  of  mercury  is 
precipitated  in  a  more  or  less  intense  colour,  according  to 
the  state  of  concentration  of  the  solutions,  their  tempera- 
ture, and  excess  of  acid.  In  some  circumstances  the  mole- 
cules of  this  salt,  by  approaching  each  other  more  slowly, 
assume  more  aggregation,  even  crystallize,  and  thereby 
acquire  a  deeper  red  colour.  V/e  may  also  remark  that 
the  first  portions  precipitated  are  the  palest,  because,  in  pro- 
portion as  we  subtract  chromic  acid,  it  has  the  same  efiect 
on  chromate  of  potash  as  if  we  diluted  the  liquor.  To  con- 
clude, the  colour  has  no  influence  on  the  quality  of  the 
chromate  of  mercury. 

When  the  mercurial  solution  is  emploved  at  the  mini' 
mum  of  oxidation,  and  as  neutral  as  possible,  there  re- 
mains nothing  in  the  mother  water  except  nitrate  of  potash 
and  nitrate  ot  mercury  when  a  superabundance  of  these 
has  been  introduced  :  but  in  general  these  mother  waters 
retain  an  amethyst  colour,  and  yield  with  the  alkalis  a  pale 
green  precipiiaie,  which,  when  heated,  leaves  oxide  of 
chrome, 
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I  have  attentively  examined  this  precipitate,  in  order  to 
become  better  acquainted  with  its  nature  and  properties. 

When  treated  cold  with  caustic  alkaU  it  dissolves,  and 
communicates  a  fine  green  colour  to  the  liquor  :  a  red  pow- 
der remained  which  presented  all  the  characters  of  oxide  of 
mercury  at  the  maximum.  The  alkaline  solution,  being  fil- 
tered and  subjected  to  ebullition,  deposited  a  great  quantity 
of  ii^reen  flakes  of  oxide  of  chrome,  and  preserved  a  fine 
golden  vellow  colour:  this  was  chromate  of  potash. 

Having  diluted  in  water  a  portion  of  the  precipitate  ob- 
tainrd  by  the  alkali  of  the  above  mother  waters,  I  remarked 
that  it  was  composed  of  two  difierent  substances;  the  first 
was  flaky  and  light;  the  second,  which  always  occupied  the 
bottom  of  the  mixture,  was  formed  of  small  crystals  of  a 
Tiolet  brown.  These  last  presented  the  following  proper- 
ties: 1st,  When  thrown  on  burning  charcoal,  they  are 
entirely  volatilized  and  condensed  in  small  purple  needles 
on  such  cold  bodies  as  are  exposed  to  their  fumes.  2d, 
When  heated  more  slowly  in  a  retort,  they  furnish  mer- 
cury, and  leave  green  oxide  of  chrome  as  a  residue :  they 
are  dissolved  in  weak  nitric  acid,  communicating  to  it  a 
fine  vellow  colour:  if  u-e  pour  into  this  solution  nitrate  of 
mercurv  at  the  minimum,  common  chromate  of  mercury  is 
precipitated.  3d,  When  we  treat  this  substance  by  a  caustic 
aikali,  the  latter  acquires  a  yellow  colour,  and  a  red  powder 
remains  which  is  oxide  of  mercury  at  the  maximum^  while 
the  common  chromate  of  mercury  gives  black  oxide  by  the 
same  process. 

The  greenish  precipitate  obtained  by  the  saturation  of  the 
mother  waters,  by  means  of  an  alkali,  contains  therefore 
green  oxide  and  chromate  of  mercury  at  the  maximum. 

From  what  is  above  stated,  we  may  easily  explain  wliat 
takes  place  when  the  mother  waters,  although  containing 
mercury  in  excess,  nevertheless  give  a  precipitate  of  chro- 
mate of  mercury  by  the  addition  of  fresh  nitrate.  The  reason 
of  this  is,  that  although  the  nitrate  of  mercury  at  the  maxi' 
mum  precipitates  the  chromate  of  potash,  it  requires  but  a 
very  small  quantity  of  acid  in  order  to  he  dissolved  :  this  in 
clined  me  to  think  formerly  that  this  precipitation  had  not 
taken  place,  becauseihemercurial solution,  containingalways 
an  excess  of  acid,  and  being  rarely  at  the  perfect  minimum^ 
the  chromate  at  the  maximum,  on  account  of  an  excess  of 
acid,  is  kept  in  solution;  but  when  we  add  a  fresh  quantity 
of  nitrate  of  mercury,  the  portion  at  the  minimum  lakes  off 
the  chromic  acid  from  the  red  oxide  which  is  deposited  :  if 
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on  the  contrary  we  add  alkali,  we  precipitate  this  chromat^ 
at  the  maximum. 

It  now  remains  to  explain  how  oxide  of  chrome  is  found 
in  this  precipitate: — the  following  experiment  seems  adapted 
to  give  a  demonstration  of  it.  When  we  treat  chromate  of 
mercury  at  the  minimum)  by  the  nitric  acid,  the  solution 
is  effected  without  the  extrication  of  nitrous  gas  ;  but  if  w6 
reduce  the  quantity  of  alkali  necessary  for  the  saturation  of 
the  acid,  we  obtain  in  the  first  place  a  brownish-red  sedi- 
tnent  formed  of  chromate  of  mercury  at  the  maximum: 
the  solution  by  this  subtraction  becomes  green,  and  preci- 
pitates, on  the  addition  of  a  fresh  quantitv  of  alkali,  green 
oxide  of  chrome,  which  is  easily  n  dissolved  in  an  excess  of 
caustic  alka'i.  In  this  case,  to  all  appearance,  a  portion 
of  the  chromic  acid  is  de-oxygenated  in  order  to  hv-per- 
oxidate  the  mercury,  from  which  result  chromate  at  the 
Tnaximum  and  oxide  of  chrome. 

It  is  therefore  certain  that  the  chromate  of  mercury  at 
the  maximum,  found  in  the  mother  water,  may  arise  from 
two  causes  :  either  it  results  from  the  mercurial  solution, 
if  it  contains  oxide  at  the  maximum,  or  it  proceeds  from 
the  solution  of  the  nitrate  at  tVie  minimum,  on  account  of 
the  excess  of  acid,  and  then  it  is  found  mixed  with  oxide 
of  chrome. 

The  solubility  of  the  oxide  of  chrome  in  the  alkali  fur- 
nishes the  explanation  of  what  passes,  when  on  lixiviaiin^ 
cold,  the  product  of  the  decomposition  of  the  chromate  of 
iron  by  nitre,  we  obtain  agreen  liquor  which  becomes  yellow 
on  ebullition;  this  is  because  the  green  oxide  is  deposited, 
which  lays  us  under  the  necessity  of  filtrating  these  lixi- 
viums  before  heating  them,  in  order  to  separate  this  oxide 
in  the  state  of  purity.  This  last  phaenomenon  inclines  us  to 
think,  with  M.Godon  de  St.Memin,  that  the  chromate  of 
iron,  so  called  in  commerce,  contains  chrome  in  the  state 
of  oxide;  for  it  is  improbable  that  the  chromic  acid  is  re- 
duced at  the  same  time  with  the  nitre.  What  still  confirms 
the  opinion  of  M.  Godon  is,  that  the  acids  extract  a  green 
oxide  only  from  the  chromate  of  iron. 

To  return  to  the  subject.  We  shall  observe  that  it  is  es- 
sential to  wash  the  chromate  of  mercury  with  a  good  deal 
of  water,  in  order  to  free  it  completely  from  the  nitrate  of 
potash,  which,  by  the  calcination  of  mercurial  chromate, 
would  again  form  chromate  of  potash,  which  produces  a 
commencement  of  fusion  in  the  oxide  of  chrome,  conse- 
quently gives  it  a  deeper  shade,  and  renders  it  heavier,  which 
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W€  may  avoid  when  the  chromate  of  mercury  is   prepared 
with  proper  care 

It  is  sufficient,  in  order  to  obtain  the  oxide  of  chrome 
very  pure  and  of  a  very  fine  colour,  to  heat  strongly  in  a 
well  luted  earthen  retort  the  pure  chromate  of  nier'ury,  un- 
til no  more  oxyeen  is  extricated,  and  lo  keep  up  the  fire  so 
much  the  longer  in  proportion  to  the  depth  of  the  shade 
we  wish  to  obtain:  it  seems  that  there  really  exist  two 
kinds  of  oxide  of  chrome,  for  by  heating  it  a  very  long 
time  the  green  is  so  weakened,  that  it  passes  to  a  dead- 
leaf  yellow. 

Comh'inat'ion  of  the  Chromic  Acid  uith  Barytes. 

In  order  to  prepare  the  chromate  of  barvtes,  we  em- 
plov  with  success  chromate  of  potash  well  purified  and 
very  neutral ;  we  mix  wi*h  it  nitrate  of  barytes  until  no 
more  prec  pitate  is  produced  :  we  must  collect  the  latter, 
decant  the  liquor,  and  wash  several  times,  until  it  is  en- 
tirely freed  from  all  extraneous  saline  particles. 

No  harm  is  done  by  employing  great  quantities  of  water, 
even  warm,  in  order  to  wash  the  salt,  for  it  is  not  very; 
soluble. 

Analysis  of  the  Chromate  of  Barytes. 

Five  grammes  of  this  salt,  dissolved  in  the  nitric  acid  and 
precipitated  by  sulphuric  acid,  g:ve  ^nur  grammes  and  four 
tenths  of  sulphate  of  barytes.  Admiuino;  wiih  M.  Klaproth 
68  parts  of  barytes  in  loO  parts  of  sulphate,  we  shall  have, 
in  100  parts  of  chromate  of  barytes,  t32'2  of  base,  and  37*4 
of  acid. 

According  to  this  account,  the  five  grammes  of  chromate 
of  barytes  contain  one  gramme  S7  centiemes  of  concrete 
acid,  and  the  latter  convened  to  {be  state  of  green  oxide  by 
a  strong  calcination,  is  reduced  to  one  gramme  56  cen- 
tiemes, which  gives  a  difference  between  the  quantity  of 
oxygen  contained  in  100  pans  of  oxide  and  luo  parts  of 
acid  of  16"6,  i.  e.  in  order  to  convert  100  parts  of  oxide  of 
chrome  into  acid,  we  must  combine  with  it  1 6*6  of  oxygen. 

In  order  to  effect  the  analysis  of  the  chromate  of  barytes, 
we  must  dissolve  it  in  weak  nitric  acid,  aided  by  a  little 
heat,  and  pour  into  the  solution  sulphuric  acid  in  excess; 
we  then  wash  the  sulphate  of  barytes,  and  weigh  it  after 
having  dried  and  calcined  it. 

With  the  same  view,  we  may  gently  evaporate  the  li- 
quor to  dryness,  in  order  to  drive  off  the  nitric  acid ;  re- 
dissolve  the  residue  ia  water,  saturate  it  with  ammonia, 
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and  calcine  strongly  in  order  to  evaporate  the  sulphate  of 
ammonia  and  compietely  decompose  the  chromate  of  am» 
jTJonia  :  lastly,  weiah  -the  oxide  of  chrome.  The  latter, 
when  hoiled  u'ith  nitric  acid,  ought  to  give  no  sign  of  sul- 
phuric acid  with  the  nitrate  or  barytes. 

If  the  proportions  of  the  chromate  of  barytes  which  we 
have  obtained  are  verv  exact,  as  there  is  evtrv  reason  to 
believe  they  are,  the  same  analysis  may  serve  for  those  of 
other  chromates  which  are  soluble  in  water. 

Process  for  ohtaining  the  Chromic  Acid  pure. 

Among  the  various  methods  which  may  be  employed  for 
preparing  this  acid,  the  most  preferable,  in  our  opinion, 
consists  in  decomposiij<2;  the  chromate  of  barytes  by  the  sul- 
phuric acid  :  all  other  processes  were  attended  with  more  or 
less  difficulties. 

AVe  must  therefore  dissolve  the  chromate  of  barytes  \\\ 
weak  nitrous  acid  ;  afterwards  carefully  precipitate  it  by 
means  of  sulphuric  acid,  so  that  all  the  salt  may  be  decom-^ 
posed  without  the  sulphuric  acid  being  in  excess.  If  by 
chance  we  exceed  this  point,  we  must  separate  the  superabun- 
dance of  the  acid  by  barytes  water.  We  shall  then  find  whe- 
ther we  have  seized  the  point  at  which  the  precipitate  formed 
by  chromic  acid  in  barytes  water  is  redissolved  entirely  in 
nitric  acid,  and  at  which  the  sulphuric  acid  does  not  disturb 
this  chromic  acid. 

,  We  then  filler  the  liquor  and  carefully  evaporate  it,  par- 
ticularly towards  the  latter  part  of  the  operation,  that  we 
may  not  deconjpose  the  chromic  acid  :  this  evaporation 
must  be  repeated  several  times  to  dryness^  in  order  to  expel 
all  the  niiric  acid. 

When  the  chromic  acid  is  highly  concentrated,  irregular 
{mam^nelonnees)  masses  are  formed,  in  which  we  see  small 
red  crystals  grouped  together,  but  they  are  not  permanent 
in  the  air,  as  they  attract  humidity  from  it. 

The  chromic  acid  thus  purified  is  of  a  deep  red  colour, 
has  a  very  acid,  but  austere  and  metallic  tasle;  it  is  solu- 
ble in  alcohol,  which  speedily  decomposes  it,  for  the  so- 
lution becomes  green. 

Easy  Method  of  determining  the  Quantity  of  Chromic  Acid 
combined  or  mixed  with  several  Saline  Siibstaiices. 

We  must  put  into  the  solution  containing  chromic  acid 
a  slight  excess  of  nitric  acid,  if  the  salt  be  not  of  itself  so- 
luble nor  acid  :  we  must  then  pour  in  a  little  hydro-sulphu->. 
ret  of  ammonia,  and  macerate  for  some  time  in  a  close  flask, 
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after  which  we  must  boil  in  order  to  drive  off  the  super- 
abundant sulphureaed  hydrogen,  filter  \n  order  to  separate 
the  sulphur,  pour  into  the  filtered  hquor  some  drops  of 
caustic  potash,  and  thus  obtain  the  green  oxide  of  chrome; 
fiher  agani,  wash  carefully,  dry  and  calcine  carefully.  On 
adding  to  the  quantity  of  oxide  obtained  the  ]6'6  centiemes 
of  its  weight,  wc  have  the  quantity  of  chromic  acid  which 
any  oiven  salt  coniained.  We  may  easily  see  that  in  this 
operation  the  sulphuretted  hydrogen  makes  the  chromic 
acid  pass  to  the  state  of  green  oxide,  which  the  excess  of 
acid  takes  up  again  in  prnportion  as  it  is  precipitated  :  if 
some  portions  of  it  remain,  we  succeed  in  separating  it  from 
the  sulphur  by  ebullition,  which  serves  at  the  same  time  to 
drive  oft  the  sulphurttted  hydrogen.  The  potash  after- 
wards added  only  serves  to  decompose  the  salt  of  chrome 
which  is  formed. 

Action  of  Sulphurous  Acid  on  Chromic  Acid, 

If  into  chromic  acid  we  pour  a  great  quantity  of  sulphu- 
rous acid,  Its  vellouish-red  colour  passes  to  a  dirty  brown  ; 
and  if  at  this  period  we  pour  caustic  alkali  into  the  liquor, 
we  obtain  a  reddish -brown  precipitate,  which  is  dissolved 
in  the  acids. 

A  greater  quantity  of  5;ul])hurous  acid  immediately  changes 
the  red  colour  of  the  chromic  acid  to  a  pale  green.  Thus 
it  should  seem  that  two  kinds  of  oxide  of  chrome  exist, 
but  which  scarcely  differ  in  the  quantity  of  oxygen*. 

Action  of  the  Acids  on  Oxide  of  Chrome. 

In  general  the  oxide  of  chrome  obtained  by  the  calcina- 
tion of  the  chromate  of  mercury  is  attacked  by  the  acids 
with  very  great  ditiiculty  :  we  at  lenirih  succeed^  however, 
in  dissolving  it;  but  in  order  to  form  combinations  we 
made  use  of  the  oxide  obtained  from  the  decomposition  of 
the  chromate  of  potash  by  means  of  the  hydro-sulphuret, 
according  to  the  process  above  described.  We  have  seen 
that  this  oxide,  when  recently  precipitated,  is  dissolved 
with  the  greatest  facility  even  in  the  weakest  acids. 

The  sulphate  of  chrome  presented  nothing  remarkable; 
we  merely  observed  that  it  is  easily  decomposed  by  heat  ; 
for^  when  slightly  calcined,  it  is  no  longer  redissoived  in 
water. 

•  We  obtain  an  oxide  similar  to  that  which  is  p'-odnced  by  sulphurous 
acid  in  the  furnier  case,  by  passing  oxygenizLd  muriatic  acid  inio  aa  acid 
soluti^m  of  green  oxide  of  chrome,  and  into  which  we  gradually  pour  a 
little  potash. 

The 


tS  On  the  lest  Method  of  decomposing 

The  muriate  is  so  far  remarkable,  that  when  evaporated. 
to  dryness,  it  gives  a  red  powder  which  attracts  humidity 
from  the  air;  its  solution  is  of  a  fine  green  colour.  It  "we 
calcine  it  rather  strongly,  it  gives  out  a  smell  of  oxygenized 
muriatic  acid,  acquires  a  great  bulk,  and  is  transferred  into 
small  micaceous  brilliant  yellow  fibres :  finally,  if  we  heat 
it  still  more,  it  is  totally  converted  into  green  oxide. 

We  boiled  several  times,  and  in  large  quantities,  nitric 
acid  over  oxide  of  chrome  recently  precipitated,  and  it  was 
completely  dissolved;  but  when  we  separated  the  oxide  by 
noeans  of  caustic  polash,  the  supernatant  liquor  was  co- 
lourless :  the  contrary  is  the  case  when  we  evaporate  to 
dryness  and  slightly  calcine:  by  redissolving  in  water,  the 
latter  a^^sumes  a  reddish  colour;  and  after  the  separation  of 
the  oxide,  the  liquor  remains  of  a  fine  golden  yellow. 

We  also  dissolved  oxide  of  chrome  in  phosphoric  and  in 
oxalic  acids:  the  first  combination  was  of  a  splendid  eme- 
rald green  colour,  and  the  other,  when  viewed  in  the  mass, 
presented  an  amethyst  hue.  Sulphurous  acid  also  dissolves 
oxide  of  chrome  with  great  facdity. 

Action  of  the  Caustic  Alkalis  on  Oxide  of  Chrome, 

If  into  a  solution  of  chrome  a  little  diluted  we  pour 
caustic  potash  in  a  quantity  above  what  is  necessary  for  the 
saturation  of  the  acid,  the  oxide  is  redissolved  in  this  al- 
kali. We  also  obtain  an  alkaline  solution  of  oxide  of 
chrome  on  taking  it  recently  precipitated,  diluting  it  with 
a  little  water,  and  dissolving  in  this  water  some  pieces  of 
caustic  potash  ;  on  afterwards  diluting  the  combination 
M'ith  water  and  filtering,  we  obtain  a  liquor  of  a  fine  green, 
which,  on  ebulliiion,  deposits  the  oxide  it  contains,  and 
the  liquor  remains  colourless. 

Chromate  of  Potash, 

There  are  two  kinds  of  chromate  of  potash;  the  one  neu* 
tral  is  of  a  citron  yellow,  and  crystallizes  in  small  prisms. 
This  salt,  on  the  addition  of  heat,  as>umes  a  fine  red,  but 
returns  to  its  natural  colour  when  cooled.  The  second  has 
an  excess  of  acid;  its  colour  is  orange-red,  and  it  crystal- 
lizes in  beautiful  prisms  of  the  same  colour, 

Chromate  of  Ammonia, 

When  we  saturate  ammonia  by  the  chromic  acid,  and 
abandon  the  liquor  to  a  spontaneous  evaporation,  an  ar- 
borescent salt  is  formed  out  of  the  liquor,  composed  of  tufts 
of  fine  yellow :  sometimes  it  is  presented  in  the  form  ojf 

pearl- 
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pearl -like  laminae.  To  conclude,  this  salt  is  easily  decom- 
posed bv  heat;  even  when  it  is  dissolved,  brown  flakes  are 
separated^  which  are  oxide  ot  chrome,  and  which  become 
green  by  calcination. 

Chromate  of  Lime, 
Chromic  acid  forms  a  very  soluble  salt  with  lime ;  its  so- 
lution furnishes  by   evaporation  silky  flakes  of  a  yellowish 
brown,  which  are  easily  dissolved  in  water:  this  salt  is  de- 
composed by  the  fixed  alkalis. 

Cliromale  of  Magnesia, 

iiilagnesia  easily  combines  with  chromic  acid  :  the  salt 
^'hich  results  from  it  is  very  soluble  in  water;  the  solution 
crystallizes  in  prisms  with  six  faces  perfectly  transparent, 
and  of  a  fine  topaz  yellow :  when  they  are  in  considerable 
quantity  the  colour  is  orange  yellow. 

Magnesia  is  separated  from  the  chromic  acid  by  the  fixed 
caustic  alkalis  and  the  alkaline  earths. 

Metallic  Chromates, 

If  into  a  solution  of  sulphate  of  iron  at  the  minimum 
we  pour  chromate  of  potash,  we  obtain  a  fawn-coloured 
precipitate,  which,  when  treated  with  caustic  alkali,  gives 
no  trace  of  chromic  acid  :  this  precipitate  is  dissolved  with 
great  facility  in  muriatic  acid,  from  which  the  alkali  sepa- 
rates it  completely  without  the  least  trace  of  alkaline  chro- 
mate remaining.  The  nitric  acid  dissolves  a  part  of  the 
precipitate,  and  assumes  a  fine  green  colour :  this  precipi- 
tate therefore  is  not  a  chromate  of  iron,  but  a  mixture  or 
-combination  of  oxide  of  iron  and  oxide  of  chrome,  which 
«eems  to  resemble  strongly  what  is  presented  to  us  by  na- 
ture. 

It  is  evident  from  the  result  of  this  experiment,  that  the 
chromic  acid  has  been  decomposed  by  the  oxide  of  iron, 
vhich,  in  passing  to  the  maximum,  has  reduced  the  other 
to  the  mijiimum,  or  to  the  state  of  green  oxide.  If  we 
wished  therefore  to  form  chromate  of  iron,  it  would  be 
necessary  to  employ  this  last  metal  saturated  with  oxygen, 
in  order  that  it  may  not  be  able  to  act  upon  that  of  the 
chrome. 

Chromate  of  Lead, 

This  combination  assumes  diflferent  shades,  according  to 
the  manner  in  which  it  has  been  prepared. 

If  the  chromate  of  potash  be  neutral,  we  obtain  an 
orange-yellow  colour ;  if  it  has  an  excess  of  acid,  the  co- 
lour 
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lour  is  deep  citron  yellow  :  if  the  alkali  on  the  contrary  he 
predoniinantj  the  shade  is  a  reddish  yellow,  and  sometimes 
a  fine  deep  red  :  the  shades  also  vary  in  proportion  as  we 
operate  in  the  hot  or  cold  manner. 

Chromate  of  lead  made  with  a  solution  slightly  acid  is 
that  which  is  most  in  request  by  painters,  and  it  is  in  fact 
the  most  solid.  We  may  heighten  its  colour,  either  by  a 
little  alkali,  or  by  precipitating  it  hot  with  acetate  of  lead. 
In  the  latter  case  it  should  seem  that  a  part  of  the  acelie 
acid  is  separated,  and  that  the  oxide  of  lead  which  it  aban- 
dons is  united  to  the  commo!i  chromate  and  heightens  its 
colour. 

We  should  conceive  that  the  chromates  which  contain 
an  excess  of  oxide  of  lead  must  be  more  alterable  by  sulphu- 
rous vapours  than  those  in  w  hich  this  oxide  is  saturated  by 
the  chromic  acid. 

Chromate  of  Copper, 
The  simplest  way  of  forming  chromate  of  copper  is  to 
mix  a  solution  of  neutral  chromate  of  potash  with  a  solu- 
tion of  sulphate  of  copper:  a  brownish-vellow 'precipitate 
is  formed,  which,  when  well  washed  and  driedj  assumes  a 
bistre  brown  colour. 

Chromate  of  Silver, 

Chromate  of  silver  is  prepared  by  decomposing  nitrate  of 
silver  by  neutral  chromate  of  potash-  a  reddish  brown 
precipitate  is  produced  when  the  operati(.n  is  performed  with 
heat,  and  of  a  purple-red  when  done  in  the  cold  :  lastlyy 
it  is  of  a  carmine-red  colour  if  the  solution  of  chromate  of 
potash  contains  a  slight  excess  of  acid  :  in  the  latter  case 
the  precipitate  is  not  so  quickly  formed,  and  is  less  abun- 
dant, but  it  is  crystallized  in  small   semitransparent   grains. 

This  salt  becomes  brown  on  exposure  to  lights  it  is  so- 
luble in  the  nitric  acid,  and  from  which  the  muriatic  acid 
separates  the  oxide  of  silver. 

Uses  to  which  the  Preparations  of  Chrome  are  applied. 

This  oxide  is  now  generally  employed  in  the  porcelain 
manufactories  throughout  France.  It  supports  better  than 
any  other  metal,  and  without  undergoing  any  alteration, 
the  intense  heat  employed  to  prepare  hard  porcelain:  it 
produces  an  extremely  beautiful  green,  which  has  not  yet 
been  obtained  with  any  of  the  other  metals. 

A  very  fine  enamel  resembling  in  colour  the  emerald  of 
Peru  is  made  with  the  oxide  of  chrome.     Another  enamel 

is 
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is  also  made  with  it,  which,  when  apphcd  upon  copper  or 
silver,  furnislies  a  colour  precisely  similar  to  that  of  fins 
eold,  and  imitates  this  bright  metal  extremelv  well  when 
applied  in  thin  leaves  to  other  metals  :  a  colour  which,  I 
think,  cannot  be  obtained  in  the  same  degree  of  perfection 
with  any  other  metal. 

I  shall  not  dwell  upon  the  different  varieties  of  chromates 
of  lead  used  in  paintine :  they  are  already  well  known  to 
artists,  and  are  in  great  request  on  account  of  their  beau- 
tiful colours,  the  facility  with  which  they  may  be  applied, 
and  their  grreat  inalterability. 

It  is  very  probable  that  several  other  metallic  chromates 
would  also  furnish  beautiful  colours  if  they  v.cre  property 
examined  by  painters. 


IV.  Observations  on  loaded  and  unloaded  Barges,  BoatSy 
Beams,  or  floating  Bodies  descending  ivit/i  Streams  or 
Currents,  and  why  the  heavitr  End  will  go  foremost. 
By  George  Orb,  Esq, 

In  addition  to  what  I  have  already  said  on  this  subject,  I 
now  submit  v.hat  follows  to  the  consideration  of  scientific 
men  :  and  as  my  object  is  an  endeavour  to  attain  the  truth 
on  so  interesting  a  subject,  I  am  ever  ready  to  admit  mv 
errors  where  I  am  wn^ng,  but  hope  that  reason  and  good 
temper,  free  from  peevishness  and  personality,  will  ever 
regulate  the  discussion  of  philosophical  subjects. 

When  bodies  of  the  description  alluded  to,  or  in  fact  any 
bodies  that  are  specifically  lighter  than  water,  float  in  it, 
there  are  two  powers  always  opposed  to  each  other,  that  is, 
the  specific  gravities  of  the  fluid  and  of  the  floating  body; 
and  in  proporti(m  as  these  difl^er  more  or  less,  in  the  same 
proportion  will  the  two  bodies  oppose  each  oiher :  for  the  less 
specifically  heavy  any  floating  body  is,  the  less  power  will  it 
possess  to  contend  against  the  fluid  in  its  endeavours  to  sink  or 
descend  ;  and  of  course  it  will  follow  that  it  will  float  nearer 
the  surface.  When  water  is  perfectly  at  rest,  it  has  found  its 
level,  and  its  surface  presents  a  horizontal  plane;  or  in  other 
words,  all  its  particles  press  or  gravitate  towards  the  centre 
of"  the  earth  in  perpendicular  and  right  Imes  ;  but  on  any 
change  from  this  slate  of  rest  taking  place,  the  particles  of 
water  are,  by  the  force  of  gravitation,  put  in  motion,  and 
will  endeavour  to  find  their  level  again,  or  continue  to  move 
on  an  inclined  plane  ;  and  all  bodies  suspended  in  the  fluid, 
«r  floating  on  th&  surface  more  or  less  deep,  being  subject 
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to  the  same  laws  of  gravitation,  take  their  direction  with 
the  moving  fluid,  and  thus  pass  down  the  same  inclined 
plane,  with  a  motion  more  or  less  accelerated  as  such  bo- 
dies are  heavier  or  lighter ;  that  is,  as  they  possess  a  greater 
or  less  power  to  overcome  the  resistance  tliat  may  be  op- 
posed to  them. 

I  think  it  is  manifest  from  uhat  is  here  said,  that  the 
motion  which  takes  place  with  regard  to  both  fluid  and 
solid,  is  owing  to  the  attraction  of  gravitation ;  and  as  the 
velocities  of  bodies  arising  from  this  power  are  greatest  in 
descending  the  perpendicular  to  the  plane  of  the  horizon, 
so  it  will  follow  that  these  velocities  will  be  diminished  un- 
til the  line,  alonff  which  they  may  descend,  being  carried 
from  the  perpendicular  round  the  whole  quadrant  or  right 
angle,  arrives  at  the  level  or  parallel  to  the  horizon,  where, 
if  the  power  of  descending  be  totally  opposed,  or  the  centre 
of  gravity  altogether  supported,  no  motion  will  take  place. 
Hence  it  u  ill  follow  that  the  velocity  of  a  stream,  river,  or 
current,  and  of  course  of  bodies  that  float  in  them,  will  be 
greater  or  less,  as  the  inclination  of  the  plane  on  which 
thev  descend  departs  more  or  less  from  the  line  bounding 
the  horizontal  plane. 

Loaded  barges,  beams  of  heavy  wood,  &c.,  without 
towing,  and  that  float  with  the  tide,  will  make  a  quicker 
progress  than  the  tide  ;  the  same  will  take  place  in  a  river 
or  stream  where  there  is  no  tide.  Captain  Burney  having 
asked  the  bargemen  on  the  Thames  the  reason  of  this,  theif 
reply  was,  *^  That  loaded  barges  had  more  hold  of  the  tide 
from  their  floating  deeper  than  unloaded  ones.*'  This  was 
but  a  bad  way  of  accounting  for  it ;  but  some  reason  must 
be  assio^ned  by  those  who  continually  observed  this,  and 
who  were  ignorant  of  the  real  cause  of  it. 

The  reason  of  this  quicker  progress  seems  to  me  to  be 
this :  any  solid  floating  in  a  fluid,  and  descending  with  i^ 
acts  altogether  in  one  mass ;  and  its  particles  thus  acting 
together  conspire  to  overcome  the  resistance  they  meet,  and 
to  divide  the  fluid,  which,  easily  yielding  to  any  pressure, 
will  make  way  for  the  body  in  its  descent  pressing  forward. 
Besides,  the  particles  of  the  fluid  do  not  act  in  conjunction, 
and  being  easily  separated  they  will  roH  about  and  impede 
each  other  by  their  friction,  not  only  against  each  other, 
but  also  against  the  sides  of  the  river,  and  the  bed  on  which 
they  descend.  To  this  may  be  added,  that  less  friction  takes 
place  between  the  fluid  and  solid,  as  they  attract  each  other 
less,  than  between  the  innumerable  particles  of  the  fluid  5 
consequently  the  solid  will  glide  on,  or  slip  through  the 
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liquid  body  with  a  greater  degree  of  velocity  than  the  fluid, 
under  the  crrciimsta:~ces  already  enumerated,  can  attain. 

Captam  B.  says,  this  greater  progressive  motion  in  the 
floating:  body-  is  not  owing  to  a  niore  rapid  nnder-current. 
I  think  not,  but  to  the  causes  already  assigned.  Captain 
B.  says,  ihc  sitrface'of'ihe  ocean  is  'an  inclined  plane,  I 
have  stated  in  sojne  letters  several  months  ago  in  the  Phi- 
JosophicalMagazine,  that  the  surface  of  the'^ocean,  owing 
to  the  attraction  of  gravitation  and  its  laws,  and  to  the  im- 
pression of  the  win^ds.  See.,  consists  of  an  infinity  of  in- 
cJmed  planes,  or  ascents  and  descents. 

No  colhsion  could  take  place  between  a  heavier  and 
iifrhter  barge  or  Body  passing  London  bridcre  with  the  ebb 
ol-  the  tide,  let  them' be  ever  so  near,  provided  the  heavier 
body  were  foremost,  because  on  its  descent  it  will,  from 
Its  greater  weight,  acquire  a  momentum  which  will  carry  it 
on  more  rapidly  than  the  lighter  body;  but  if  the  liditer 
body  were  foremost  and  very  near,  it  might  be  overtaken, 
and  a  collisioii  take  place. 

\Vhen  the  wind  blows  strongr  into  anv  bay,  or  a^niiniit 
^n  embaved -co^^,  there  must  be^an  under-current,  bexause 
the  wind  prevents  the  return  of  the  accumulated  w?ter 
along  the  surface.  All  pressure  on  bodies  floatincr  with 
streams  must,  whether  the  pressure  be  perpendicular  or 
oblique,  mcrease  their  progress  : — if  the  pressure  be  perpen- 
dicular, it  adds  to  the  weight,  and  corisequently  to  their 
power  of  overcoming  resistance  on  the  part  of  ih'e  fiuid  :  if 
the  pressure  be  cbliq  le,  and  in  direction  of  the  motion,  it 
will,  besides  increasing  ihe  weight,  oive  imnulsc. 

The  reason  wi-.y  ships  at  sea  That  a7e  deep'lv  loaded  make 
less  progress  on  a  voyage  than,  those  that  are  iiohter,  and 
which  seems  to  be  in  contradiction  to  what  was  fast  stated, 
ieems  to  me  to  arise  from  the  followins:  cause  :  that  is, 
that  what  they  gain  bv  their  eravitv  over  a^'ight^r  vesselin 
descending  from  the  top  of  tlfe  wave  or  inclined  plane,  thev 
lose  in  ascending  the  next;  for  it  is  manifest  that  the  sur- 
tace  ot  the  ocean  consists  of  innumerable  inclined  planes, 
or  ascents  and  descent^-;  but  in  a  river  or  running'strcara 
the  whole  progress  is  on  a  descent. 

Two  pieces  of  wood  of  the  same  kind  and  of  the  'same 
weight,  but  of  different  shapes,  the  one,  for  instance,  a  cvi 
imder  with  all  its  transverse  diameters  equal,  the  other  of  a 
comcaUorm,  with  its  transversediamerersorlines  all  unequal, 
would,  m  my  opinion,  differ  considerablv  in  their  prooress 
in  the  same  fluid,  the  cone  makino:  greater  uav  ihau'^itre 
cylinder;  and  to  this  I  presume  it^mav  be  princinallV  at^ 
Vol.  35.  No.  141.  Jaiu  ISIO.  '    C  'tributed 
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tributed  why  one  ship  sails  better  than  anolher,  and 
which,  on  some  future  occasion,  I  may  attempt  to  demou- 
strate. 

Timber  used  at  sea  to  find  the  direction  of  any  current 
ought  to  be  in  its  shape  conical,  and  a  good  deal  so,  but 
the  base  of  the  cone  to  be  rounded,  or  the  sharp  angles  lakea 
off,  in  order  that  it  may  pass  more  fairly  through  the  water; 
for  wood  of  this  shape  will  take  the  direction  better,  and 
be  more  easily  observed :  in  such  cases  there  should  always 
be  two  conical  timbers,  and  if  they  both  take  the  same  di- 
rection, the  tendency  of  the  current  is  certainly  proved. 
Ko  experiments  can  be  made  on  this  subject  with  South 
Sea  clubs,  such  as  captain  B.  used,  nor  with  anything 
that  will  sink  in  water,  that  is,  with  any  body  specifically 
^heavier  than  water. 

Supposing  a  barge  loaded  at  one  end  and  empty  at  the 
tJther,  and  without  a  helm,  if  it  floated  in  a  fair  and  regu- 
lar stream  without  currents,  it  would  certainly  proceed 
with  the  heavy  end  foremost,  for  the  same  reasons  that  a 
cpjilcal  piece  of  wood,  or  even  a  cylindrical  one  loaded  at 
one  end,  would  go  with  their  heavy  end  foremost  in  a 
fluid,  though  origmally  placed  in  a  contrary  direction  :  it 
would  be  the  same  with  the  cone  and  cylinder,  if  placed 
across  a  dry  inclined  plane  ;  that  end  containing  the  greatest 
quantity  of  nialter,  from  its  power  of  overcoming  resistr 
^nce,  would  always  have  a  tendency  to  be  foremost.  The 
inclined  plane  oF  rivers  and  streams  must,  from  the  number 
of  inequalities  at  bottom,  be  a  very  irregular  one — the  cur- 
rent will  partake  of  those  irregularities,  and  the  motion  of 
bodies  that  float  in  them  must  be  affected  by  them  in  a  cer- 
tain degree. 

Lastly,  Does  a  body  floating  down  a  stream  or  current, 
and  which  has  a  quicker  progress  thr.i\  the  stream  or  cur- 
rent, receive  any  addition  to  its  motion  from  the  motion 
of  the  fluid  ?  \  think  it  docs  not  ;  that  it  is  only  indebted 
to  the  fluid  for  its  suspension,  but  that  it  is  to  its  own 
_gravity,  and  actinir  in  one  mass,  that  it  is  indebted  for  its 
greater  progress.  On  the  contrary,  I  think  it  loses  in  its 
velocity  or  progressive  motion  ;  for  though  the  floating 
body  be  specifically  lighter  than  the  water,  and  of  course 
one  would  imagine  that  it  would  move  slower,  still,  owing 
to  the  causes  already  enumerated,  its  progress  is  quicker : 
but  there  is  a  drav^back  on  this  progress ;  because,  if  the 
solid  overtake  the  water,  part  of  its  force  must  be  wasted 
against  that  body  which  moves  slower,  but  in  the  same  di- 
rection.  This  case  is  analogous  la  that  of  two  balls  moving 
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in  the  same  dircct'-on  wilh  difFerenl  velocities  ;  that  with 
tlie  greater  vtlocity,  on  overtaking  the  other,  comnumicates 
partOt"  its  force,  and  oF  course  loses  50  much  in  its  ve- 
Jocity. 


V.  On  Ncevi  Materni. 

To  Mr.  Tilloch. 

Sir,  i  HE  last  Number  of  your  Philasophical  Magazine 
contains  a  discussion,  by  one  of  your  ingenious  correspon- 
denrs,  in  support  of  the  old  prejudice  that  certain  congeni- 
ta! niarks  or  excrescences,  commonK'  called  tkbvI  materni, 
•jricnate  honi  the  influeiice  of  the  mind  of  the  parent.  As 
tlie  napir,  no  doubt,  vvas  written  with  a  serious  object,  I 
conipiy  vMih  the, writer's  request  in  forwarding  to  vou  for 
publication  some  observations  on  the  subject. 
.  It  IS  agreed  that  ncevi  materni  resemble  known  objects  in 
nothini:  more  thanyb^w;  although,  as  Eaxeps  (the  wri- 
ter's sisrnature)  observe?,  **  more  than  one  volume  has  been 
filled  with  reputed  instances  of  the  effects  of  the  mother's 
imaginancn  upon  her  offspring."  Th^  forms,  however,  of 
ncevi  matcmi  in  general  are  so  far  from  having  a  resem- 
blance to  any  knovAu  ol)ject,  that  the  experience  of  practi- 
tioners, who  are  in  the  daily  habits  of  operating  on  some, 
and  seeing  many  others,  proves  as  much  as  extensive  ex- 
perience can  prove,  that  the  relations  of  ncein  mGierni  re- 
sem.bling  a  hunch  of  grapes,  or  a  bit  of  bacon,  are  to  be 
classed  with  the  idle  tales  of  the  nursery.  Even  Enceps 
himself  ^'  was  for  a  long  time  prepossessed  with  the  same 
notion,"  viz.  that  such  fanciiul  forms  of  ncevi  materni  were 
**  idle  tales,"  till  a  case  *'  was  related  tc  him  by  an  intelligent 
friend  who  had  seen  a  child  born  with  only  one  lee:,  as 
well  as  its  m.cther,  wi:o  declared  her  firm  belief  that  the 
cause  of  this  imperfection  in  her  child  was  a  violent  fright 
which  she  experienced  from  seeing  a  bc^Gnr  suddenly  un- 
cover the  wounded  stump  of  his  ihigh."  This,  however^ 
is  not  an  example  of  rceuns  maiernus,  but  oF  monsirositu . 
Now  1  will  seriously  ask  Elucep.-,  a^  uhat  period  of  preg- 
nancy this  unfortunate  moihcr  received  such  a  violent 
frigid.  In  the  latter  months  of  pregnancy,  cfttrxht  iimbs  of 
the  foetus  had  been  foruied  ?  The  separation  of  a  linib^ 
and  its  siiil  more  exiraordmary  annihilation^  must  thtn  be 
explained  as  the  effects  or  imagination ^ — or  in  the  early 
moaths  of  pregnancy,  before  the  cvum  bad  become  organ- 
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ized  1  The  iuiieiiiation  must  then  be  supposed  to  act  on  a 
part  oF  the  foetus  before  such  a  part  had  any  existence.  The 
conmion  opinion  is',  that  monstrosilv  depends  on  orig'wal 
conformation  of  the  ovum  ;  nor  is  it  by  any  means  intelli- 
gible that  a  metamorphosis  or  annihilation  ot"  anv  part  of 
the  foetus  can  lake  place  from  an  impression  on  the  imagi- 
nation of  the  parent. 

I  have  said  that  Enceps's  object  in  writing  was  not 
levity  ;  but  w  hen  I  came  to  the  tale  of  the  cat  and  the 
kittens,  my  suspicions  were  somewhat  rou-ed.  *^  A  preg- 
nant she  cat''  had  its  tail  trodden  upon,  and  lol  when  she 
littered  she  had  an  even  number  of  kittens ;  otherwise  the 
surprising  things  that  did  happen,  could  not  have  happen- 
ed— that  "'  halj  of  her  kittens  had  their  tails  bent  in  the 
iTiiddlel"  and  that  halfbdid  not.  The  circumstance  Vvhich 
roused  my  suspicion  was  the  gravity  with  which  Enceps 
says  ''  this  fact  (or  rather  this  ial'i)  seems  to  be  very  im- 
portant, and  to  prove  nearly  to  a  demonstration,  that  the 
imagitiation  of  pregnant  females  has  the  power  of  acting  on 
the  bodily  conformation  of  their  voune; !  !" 

As  a  medical  man,  1  had  reason  to  hope  that  the  old 
prejudice  of  the  perfection  of  the  foetus  being  in  anywise 
contingent  on  the  imagination  of  the  parent  was  at  an  end  ; 
and  having  long  been  a  reader  of  your  respectable  Maga- 
zine, I  could  not  observe  Enceps*s  reasoning  in  favour  of 
such  a  prejudice,  without  presuming  that  it  was  subject  to 
animadversion. 

i  remain,  sir,  your  humble  servant, 

CllIRURGICUS. 

December,  1S09. 


VI.  Memoir  on  the  Miueralogical  Geography  of  the  Envi- 
rons of  Paris,  By  Messrs.  Cuvier  and  BiiOGNiART*. 

JL  HE  country  in  which  Paris  is  situated  is  perhaps 
one  of  the  most  remarkable  hitherto  observed,  from  the 
SLicceseion  of  the  various  soils  which  compose  it,  and  from 
the  extraordinarv  remains  of  ancient  organizations  which  it 
contains :  mvriads  of  sea  shells,  regularly  alternated  with 
fresh-water  shells,  form  the  principal  mass  :  bones  of  ter- 
restrial animals,  entirely  unknown  even  with  respect  to  their 
genera,  fill  certain  parts  :  other  bones  of  species  remarkable 
From   their  size,  and  the   counterparts  of  which   are  only 
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found  in  verv  distant ^ouiUries^  are  scattered  in  the  strata 
nearest  the  surKace:  a  strongly-marked  character  of  a  great 
eruption  proceeding  from  the  south-east  is  imprinted  on 
the  forms  of  the  ernincnccs  and  the  directions  of  the  val- 
leys :  m  short,  there  is  no  district  better  adapted  for  makinc^ 
US  acquainted  with  the  tinal  revolutions  which  put  a  ter- 
mination to  the  formation  of  our  continent. 

This  country  has  nevertheless  been  very  little  studied 
under  this  point  of  view  ;  and  although  so  long  inhabited 
by  many  enlightened  men,  whatever  has  been  written  on 
the  subject  has  been  con'Hned  to  some  detached  fragments, 
and  almost  all  of  them  are  either  exclusively  mineralogical, 
without  any  regard  to  organized  fossils,  or  purely  geologi- 
cal, without  reference  to  the  position  of  these  fossils. 

A  memoir  of  Lamanon,  on  the  gypsums  and  their 
fossil  bones,  may  perhaps  form  the  only  exception  to  this 
classification  :  we  are  bound,  however,  to  acknowledge  ihvat 
the  excellent  description  of  Mot)tmartre  by  M.  Desmarets, 
the  information  given  by  the  same  author  as  to  the  basin 
of  the  Seine,  in^the  Encyclopcdie  Mcthodique,  the  mi- 
neralosical  essav  on  the  department  of  Paris  by  M.  Gillet- 
Laumont,  the  extensive  researches  on  the  fossil  shells  of 
the  environs  of  Paris  by  M.  Lamarck,  and  the  geological 
description  of  the  same  district  by  M.  Coupe,  have  been 
advantacrcouslv  consulted,  and  have  several  times  directed 
our  steps. 

We  presume  to  think  that  the  task  of  which  we  are  about 
to  present  the  class  with  a  sketch,  will  not  be  without  in- 
terest, notwithstandincT  the  works  above  alluded  to. 

Four  years  a^o  we  commenced  our  labours;  and  although 
we  have  persevered  in  them  by  making  numerous  excur- 
sions, collecting  specimens  and  information  from  every 
quarter,  we  are  far  from  thinking  we  have  done  enough, 
and  we  earnestly  desire  that  our  readers  may  not  contound 
the  abrideement  which  we  are  about  to  give,  with  the  full 
details  which  we  propose  to  publish.  Some  circumstances 
compel  us  to  present  this  abridgement  at  this  m.oment,  and 
to  assign  a  date*  to  such  tedious  and  laborious  researches, 
before  the  happy  period  at  which  we  shall  think  them 
brought  to  a  conclusion. 

From  the  nature  of  their  object,  our  sketches  were  li- 
mited according  to  the  nature  ot  the  soil,  and  not  according 
to  arbitrary  divisions. 

We  thought  it   right  therefore,   in  the  first  place_,   to  de- 
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termine  the  physical  boundaries  of  Ut£  district  which  it  was 
our  object  to  studv^ 

The  basin  ot"  the  Seine  is  separated  for  a  lone  §pace 
from  that  of  the  Loire  by  an  extensive  high  plain,  the 
greater  part  of  which  vulgarly  bears  ihe  name  of  Beauce, 
and  the  middle  and  driest  part  of  which  extends  from  the 
north-west  to  the  south-eastj  over  an  extent  of  niore  than 
forty  leagues,  from  Courvilie  to  Montargis. 

This  plain  is  bounded  towards  the  north-west  by  a  higher, 
and  in  particular  a  more  broken  district,  from  which  the 
rivers  Eure,  Aure,  Hon,  Rdle,  Orne,  Mayenne,  Sarte, 
Huine,  and  Loire,  arise.  The  highest  part  of  this  district 
is  between  Sees  and  Mortagnes,  and  which  formerly  com- 
posed the  province  of  Perche,  and  a  part  of  Basse-Nor- 
niandie,  and  which  now  belongs  to  the  department  of  the 
Orne. 

The  line  of  separation  between  Beauce  and  Perche  passes 
close  by  the  towns  of  Bonnevalle,  Alluye,  iiiers,  Cour- 
vilie, Pontgouin,  and  Verneuil. 

On  all  other  sides  the  plain  of  Beauce  overlooks  every 
surroundins;  district. 

Its  slope  towards  the  Loire  is  not  interesting  to  our  sub- 

The  slope  towards  the  Seine  is  divided  into  two  incli- 
nations, one  of  which  on  tbewe&t  looks  towards  the  Eure^ 
*nd  the  other  on  the  east  looks  towards  the  Seine. 

The  first  proceeds  from  Dreux  towards  Mantes. 

The  other  begins  from  the  neighbourhood  of  Mantes, 
passes  by  Marly,  Meudon,  Palaiseau,  Marcoussy,  the 
Ferte-Alais,  Fontainebleau,  Nemours,  &c. 

But  it  must  not  be  concluded  that  these  two  inclined  planes 
are  straight  or  uniform;  on  the  contrary,  they  are  in  all  direc- 
tions unequal  and  rugiied,  to  such  a  degree  that,  -if  this  vast 
plain  were  surrounded  witii  water,  lis  edges  would  furnish 
gulfs,  capes,  and  straits,  and  would  be  every  where  sur- 
rounded by  small  islands. 

In  the  same  manner  in  our  environs,  the  long  mountain 
on  which  are  situated  the  woods  of  St.  Cloud,  Ville- 
d'Avray,  Marly,  and  Aluets,  and  which  extends  from  S^ 
Cloud  to  the  confluence  of  tlie  river  Maulde  in  the  Seini^, 
would  form  an  island  separated  from  the  rest  by  the  strait 
in  which  Versailles  is  situated,  the  little  vailcy  of  Sevres, 
and  the  great  valley  containing  the  park  of  Versailles. 

The  other  mountain  in  the  form  of  a  fig  leaf,  on  whicli 
are  situated  Bellevue,  Meudon,  the  woods  of  Verriere,  and 
those  of  C!iaville,  v.'ould  form  a  second  island  separated 
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fr^^m  the  continent  by  the  va'iey  of  Eievre  and  that  of  the 
hills  of  Jouy. 

But  afterwards,   from  St.   Cyr  to  Orleans,    there  is  no 
longer  any  complete  interruption,  althouglj  the  rivers  Bievre, 
Ivette,  Or^i^,  Etampes,  Essonnc,  and  Lning,    cut  deeply 
inio  the  continent  on   the  east   coast,  while  the  rivers  ot 
Vesfrre,  Voise,  and  Eure,  do  the  same  towards  the  west. 

The  most  nieged  and  uneven  part  of  the  surface,  and 
that  which  woulci  furnish  most  islands,  would  he  what  is 
vulgarlv  called  the  Gatmoh  Franpis,  and  particularly  that 
parr  in  which  the  forest  of  Fontainebkau  is  situated. 

The  slopes  of  this  immense  platform  are  generally  very 
abrupt ;  and  all  the  ravines  which  we  find  in  them,  as  well 
as  those  of  the  valleys,  and  the  wells  dug  in  the  high  parts, 
show  that  its  physical  nature  is  the  same  everv  where, 
being  formed  of  one  prodgious  mass  of  fine  sand  which 
covers  the  whole  surface^  passing  equally  over  all  the  other 
soils  or  inferior  platforms  which  this  great  plain  overlooks. 

The  edge  of  this  platform  towards  Ihe  Seine^  from  the 
Maulde  to  Nemours,  will  therefore  form  the  natural  limit 
of  the  basin  which  we  are  about  to  examine. 

From  below  its  two  extremities,  ?.  e.  tov^ards  the  Maulde 
and  a  little  beyond  Nemours,  immediately  issue  two 
portions  of  a  platform  of  chalk,  which  extends  in  every 
direction  and  to  a  great  distance,  in  order  to  form  the  wholu 
of  Haute  Normamlie,   1-icardy,  and  Champagne. 

The  interior  ednesof  this  great  girdle,  which  pass  from 
the  east  by  Montereau,  Sezanne,  and  Epernay  ;  from  the 
v.'est  by  Mont  fort,  Mantes,  Gisors,  and  Chaumont,  in  order 
to  approach  Compiegne,  and  which  form  at  the  north-east 
a  considerable  re-entering  angle  which  enibraces  the  whole 
of  the  Lkonnois,  complete,  together  with  the  sandy  coast 
new  described,  the  natural  limit  of  our  basin. 
'"  But  there  is  this  great  diiference,  that  the  sandy  platform 
which  comes  from  Beauce  is  higher  than  the  others,  and 
is  consequently  the  most  ir.odern,  and  finishes  completely 
the  stretch  of  coast  which  we  have  marked;  while,  on  the 
contrary,  the  platform  of  chalk  is  naturally  more  ancient 
and  lower  than  the  rest,  only  ceasing  to  appear  outside  of 
the  girdle  above  mentioned  :  but  so  far  from  being  at  an 
end,  it  visibly  sinks  under  all  the  other  strata  :  we  find  il  in 
short  wherever  we  dig  sufficiently  deep  under  the  latter, 
and  it  even  rises  up  in  some  places,  piercing  as  it  were 
Ihrnugh  the  other  strata. 

We  may  therefore  conclude  that  the  materials  which 
tiompose  the  basin  of  Paris,  in  the  c^rectious  to  which  ouf 
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inquiries  were  limited,  have  be'bn  deposited  in  a  vast  hollow' 
or  gulf,  the  bottom  of  which  was  ol"  chalk. 

This  gulf  per.baps  formed  a  complete  circle j  or  a  kind 
of  sreat  lake  ;  but  we  caniiot  ascertain  this,  in  consequence 
of  its  ediies  on  the  souih-west  having  been  covered,  as  well 
as  the  materials  of  which  ihey  were  composed,  by  the  great 
sandy  platform  tirst  nicntioned. 

We  may  add  that  this  great  sandy  platform  is  not  the 
only  one  which  has  covered  the  chalk  ;  there  are  several  in 
Champagne  and  Picardvj  wliich,  although  smaller,  aie  of 
a  similar  nature,  and  niay  have  been  formed  at  the  same 
time.  Like  it,  they  are  placed  Immediately  over  the  chalk, 
in  the  places  where  the  laiterwas  so  high  as  not  to  admit  of 
its  being  covered  with  the  materials  of  the  basin  of  Pans. 

We  shall  in  the  first  place  describe  the  chalk,  the  most 
ancient  of  the  substances  which  wo  have  in  our  environs, 
and  conclude  with  the  sandy  platforn»,  the  most  recent  of 
our  geological  productions. 

In  the  intei'medlum  between  ihicse  two  extremes  we  shall 
speak  of  less  voluminous  but  more  varied  substances,  which 
had  covered,  the  great  cavity  of  ihe  chalk  before  the  platform 
of  sand  was  deposited  on  some  of  them. 

These  substances  may  be  divided  into  two  soils  (etages). 
The  first  (which  covers  the  chalk  whereverit  was  not  suf- 
ficiently hit^h,  and  which  has  filled  the  v\holeof  the  bottom 
of  the  guil,)  is  itself  subdivided  into  two  parts  of  equal 
level,  <ind  placed  not  upon  one  another,  but  end  to  end  : 
viz. 

The  platform  of  siliceous  lime  containing  no  shells. 
The  platform  of  lime  with  coarse  shells. 
W^e  are  sufficiently  well   acquainted    with  the  limits   of 
ibis  soil  on    the   chalky  side,  because  the  chalk  does  not 
cov^eritj  but  these  limits  are  marked  in   several   places  by 
the    second  seil,  and  by  the  great  sandy  platform    which 
forms  the  third,  and  which  covers  a  great  part  of  the  two 
others. 
.The  second  soil  will  be  named  gypso-marlerj. 
1  ( Tt  is   not   generally  spread,  but  merely  scattered   from 
space  to  space,  and   as  it  were  by  spots  ;  these  spots  also 
are  very  diiferent  from  each  other  in  thickness,  and  in  the 
details  of  their  composition. 

These  two  intermediate  soils  as  well  as  the  two  extreme 
soils  are  covered,  and  all  the  vacuities  which  they  have 
left  are  partly  filled,  by  a  fifth  sort  of  soil,  mixed  also  with 
marie  andsilex,  and  which  \\^Q2i\\fresh-iiater  soilj^  because 
it  abounds  iu  fresh- water  shells  on] v.  j 
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We  have  the  lionour  to  present  ihe  class  uiih  the  tlrstof 
a  series  rF  mintrralogical  cii:iris,  in  which  each  kind  of  soil 
is  coloured  differently. 

The  sand  is  fawn-colonred;  s:vpsum  blue;  shellv  Hins 
vcllow ;  siliceous  lime  violel ;  cnalk  red  ccdour;  iresb- 
walcr  soil  ^reen  streaked  with  white.  We  have  here  marked 
in  plain  green,  the  worn  or  alluvial  sands  which  have  not 
been  tranquilly  deposited,  but  brouoht  from  other  quar-ers 
by  currents;  and  n  da:k  brown  the  peiiiy  soils  lorpied  alor.<^ 
the  rivulet"^  au'^l  round  the  pools  of  water. 

Tho  chart,  one  of  the  principal  results  of  our  travels,  is 
com-  tete  ui  the  colourea  parr,  and  we  have  onlv  leftnn- 
colouied  that  with  which  we  at-e  not  yet  sufficiently  ac- 
quainted. 

Su^n  are  the  grear  masses  of  ^vhicli  our  district  is  com- 
.p<;sc<'i,  and  \\h';ch  torm  the  difterent  strata.  But  on  sn:)- 
dividing  each  stratum  we  niav  attain  stih  c:reater  precision, 
and  ob'ain  siiH  more  rigorous  ndneraloeical  determination?, 
which  will  give  so  manv  as  ten  distinct  kinds  of  strata,  of 
which  we  shall  now  present  a  rapid  enumeration. 

Article  I.     Format io7i  of  Chalk, 

Chalk  forms  in  the  environs  of  Paris,  as  in  almost  all 
those  places  v.'here  it  has  been  observed,  a  mass  in  which 
the  strata  are  iVequcntly  so  indistinct  that  we  are  almost 
^  inclined  to  doubt  whether  it  was  formed  by  beds,  if  we  did 
not  see  these  beds  interrupted  bv  silex,  which,  bv  their  per- 
fectly horizontal  position,  their  parallelism,  their  continui- 
ties, and  their  frequency,  indicate  successive  and  almost  pe- 
riodical depositions. 

Their  respective  distance  varies  according  to  the  place  :  at 
Meudon  they  are  about  two  metres  (J^l  Kno-.  inches)  from 
each  other,  and  the  space  compreheniled  between  any  two 
beds  of  silex  does  not  contain  any  detached  pieces  of  tins 
.5ione,  At  Bougival  the  beds  are  divided,  and  th.e  silex  is 
much  less  abundant. 

The  chalk  which  contains  flints  is  not  pure  carbonated 
lime:  it  contains,  acctjiding  to  M.  Bouillon  Lapranire,  about 
Cr  1 1  of  magnesiaand  0-19  'd  silex,  the  L^reatest  partoi  which 
is  in  the  state  of  sand,  which  wemav  separate  bv  washing:. 
The  fossils  found  in  it  are  not  numerous,  in  comparison 
with  those  which  we  observe  in  the  strata  of  coarse  Inne- 
gtone  (which  almost  innnediately  cover  the  chalk),  but  thev 
are  entirely  different  from  these  fossiU,  not  otdv  in  the 
.species,  lx:t  even  in  the  genera. 

On 


42  On  the  Afineralogical  Gcographr/  ^ 

On  adJing  those  which  we  observed  ourselves,  to  those- 
which  have  been  collected  bv  JVJ.  Defrance,  we  extend  to 
ihe  number  of  fifty  the  various  species  of  fossils  with 
which  we  are  acquainted  in  the  chalky  of  the  soils  which 
arc  the  objects  of  our  sLudv. 

All  the  species  of  these  fossils  have  not  been  as  vet  de- 
termined, and  we  shall  give  in  our  subsequent  detailed  Me- 
mojrs  their  precise  enumeration  and  determination:  we 
shall  content  ourselves  with  saying  on  the  present  occasion, 
that  \^  e  have  found 

Two  lituoliies. 

Three  vtrmiculites. 

Soine  belemnites,  which,  according  to  M.  Defrance,  are 
<hfferent  from  those  which  accompany  the  ammonites  of 
compact  lime. 

Some  fragments  of  shells^  which,  from  their  tubular  form 
land  fibrous  structure,  cannot  be  referred  to  anv  other  than 
the  genus  p'mna  :  but  if  we  were  to  infer  from  the  thickness 
of  these  fragments  the  size  of  the  individuals  lo  which  they 
must  have  belonged,  we  must  conclude  that  these  testacea 
must  have  been  monstrous.  We  measured  pieces  12  milli- 
jDGtres  (-47  inches)  thick,  while  the  thickness  of  the  largest 
]<inds  of  pinna  known  is  only  two  millimetres(-08  inches]  o 

One  muscle  shell. 

Two  oyster  ditto. 

A  species  of  i\-\Q  pinna  genus, 

A  cranium. 

Three  anomites  (tcrcbrafuhs). 

One  spirorlis. 

Some  ananchites,  the  crustaceous  envelope  of  which  ha* 
remained  calcareous  and  assumed  the  sparry  texture,  while 
the  middle  part  only  is  changed  into  silex. 

Some  porpytes. 

Five  or  six  different  polypiers :  one  of  them  seeins  to 
belong  to  the  genus  caryophyUcea,  and  another  to  the  genus 
tnUlepora,  This  last  is  generally  brown,  and  in  the  state 
of  oxidated  iron,  resulting  from  the  decomposition  of 
pyrites. 

Lastly,  some  teeth  of  sqnali. 

We  shall  observe  with  M.  Defrance,  that  there  has  not 
been  found  in  chalk  any  univalve  shell  with  a  simple  and 
regular  spire.  This  fact  is  the  more  remarkable,  as  we 
meet  vsith  these  shells  in  jiTcat  abundance,  some  metres 
(39*33  inches)  above  the  chalk,  in  calcartous  strata  also^ 
but  of  a  difi'erent  structure. 

Among  the  quarries  and  Jiills   of  chalk  which  we  h^v^ 

vi^iud. 
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visitcJ,  we  shall  mention  Mciidon.  The  chalk  is  here  co- 
vered  by  plastic  clay  and  coarse  limestone.  '1  ne  upper  part 
ot  this  mass  is  as  it  were  broken,  and  presenis  a  kind 
of  nibble  {bredie),  ihe  fragments  of  which  are  chalk,  and 
the  ioiervais  clav. 

The  highest  part  of  the  mass  of  chalk  appeared  to  us  to  be 
above  the  t!lai^^ork  of  Sevres.  Ii  is  15  metres  (49:^-  feet) 
a.bove  the  Seine.  1  his  disposition  rai?es  up  all  the  strata  of 
soil  vvjjjch  siirniomit  it,  and  st-enjs  ar  the  same  time  to  di- 
minish their  thickness.  The  mass  of  stone  is  sensiblv  in- 
cimed  towards  the  binks  of  the  river 

At  Boiigiva',  near  I\]ar!v,  the  chalk  is  almost  entirely  ex- 
posed in  some  places,  being  only  covered  bv  calcareous 
stones  of  a  very  fine  grain,  hut  in'  fragments  more  or  less 
large,  and  scattered  in  a  marlev  sand/which  is  almost  pure 
at  the  top. 

Amid.'t  these  fragments  we  find  geodites,  of  a  yellowish- 
v.'hite  limesione,  compact  and  fine  grained,  with  sparrv 
laniinffi,  and  small  cavities  strewed  wi\h  very  siTiall  crystals 
of  carbonated  lime.  The  paste  of  these  eeodites  contains  a 
multitude  of  sn.all  spiral  univalve  sheH^;  which  seems  to 
prove  that  this  Iinie?tone  doe?  not  belong  to  the  chaik  for- 
mation. 

Amon^r  these  geodites  we  found  one,  which  presented  a 
krge  cavity  fring'ed  with  long  and  acn^.e  limpid  crystals^ 
upwards  of  two  centimerres  {-jg  inches)  iono;.' 

Mechanical  division  alone  informed  us,  thaT  these  crystals 
belonged  to  the  species  of  suiphated  strontian,  and  a'more 
attentive  e.x^i.minaiion  of  their  form  instructed  us  that  thev 
constituted  a  new  variety.  M.  Hauy,  to  whom  we  com- 
municated the  circumstance,  called  it  apotamcus  suiphated 
$tro?}tian. 

These  crystals  present  rhomboidal  prisms  with  four 
panes,  the  angles  of  which  are  the  same  with  those  of  the 
prism  of  the  unitary,  or  blunted  {emouss'je)  varieties,  Sec, 
2.  e.  !)''■  "^^  and  10^>  56".  They  are  terminated  bv  pyramids 
v.nh  iour  faces  and  very  acute.  The  angle  of  incidence  of 
the  faces  of  this  pvramid  on  the  adjacent  panes  is  16j°  16'. 
1  he  faces  are  produced  by  a  decrement  })y  tvvo  rano-fs  to  the 
left  and  right  of  the  angle  E  of  the  sub'tractive  molecule. 
1  his  is  a  law  which  had  not  hiihei-to  been  recop,nized  in 
the  varieties  of  suiphated  strontian  examined,  to"" this  day. 
Its  sign  will  he  E  E^  "-E. 

The  crystals  of  strontian  hitherto  observed  In  the  envl- 
icns  of  {'aris  ^re  extremely  sma!!,  and  fringe  the  sides  of 

some 
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Some  of  the  cfeodites  of  strontian  found  in  the  green  marlc^ 
of  gvpsoLis  formaiion  ;  but  we  have  not  as  yet  seen  any  of 
them  so  large  and  so  well  defmtd. 

Article  II.     Formation  of  Plastic  Argil. 

Almost  the  whole  surface  of  the  mass  of  chalk  is  covered 
vvitli  a  stratum  of  plastic  clay  which  has  some  very  remark- 
able common  characters,  although  it  presents  sensible  dif- 
ferences in  various  points. 

This  clay  is  unctuous,  to  the  touch  tenacious,  and  con- 
tains silex,  but  very  little  lime ;  so  that"  it  does  not  effer- 
vesce with  the  acids.  It  is  even  absolutely  infusible  in  a 
porcelain  furnace  when  it  does  not  contain  too  great  a 
proportion  of  iron. 

It  varies  considerably  in  colour  : — at  IVlorct  in  the  forest 
of  Dreux,  it  \s  very  white:  at  Montereau,  Houdan,  and 
Conde,  it  is  gray  :  pare  slate  gray,  slate  gray  mixed  with 
led,  and  almost  pure  red,  throughout  the  Vvhole  south  of 
Paris,  from  Gentiily  to  Meudoii. 

This  plastic  clay  is,  according  to  its  various  qualities, 
employed  in  making  porcelain,  stone-ware,  crucibles,  or 
common  red  earthenware.  Jt  is  never  eftervescent  nor  fu- 
sible. The  red  colour,  the  pyriious  grains,,  the  portions  of 
silex,  the  small  fragmciils  of  chalk,  and  the  crystals  of 
seleniio  which  it  sometimes  contains,  are  the  only  defects 
found  in  it. 

This  stratum  varies  much  in  thickness:  in  some  parts 
it  is  10  metres  (5:24-  feet)  and  upwards;  in  others  it  forms 
only  a  thin  covering  of  one  or  two  dcciuieires  (4  (jr  8  inches). 

It  seems  almost  certain,  that  no  liiarine  nor  terrestrial 
fossil  is  found  in  this  clav,  at  least  we  have  not  seen  any, 
either  in  the  different  strata  we  examined  in  their  respective 
positions,  or  on  the  large  heaps  which  we  repeatedly  ex- 
amined, in  the  numerous  manufactories  in  which  it  is 
used  ;  besides  which,  the  workmen  who  dig  up  this  article 
in  the  south  of  Paris  assured  us,  that  they  never  found  in  it 
any  shells,  bones,  wood,  or  vegetables. 

Dolomieu,  who  discovered  this  same  bed  of  clay  be- 
tween the  chalk  and  the  coarse  limestone  in  the  elbow 
formed  by  the  Seine  in  front  of  Uolleboise,  says  indeed 
that  fragments  of  bituminous  wood  have  been  found  in  it, 
and  that  they  have  been  even  taken  for  coal  ;  but  he  re- 
marks, that  these  small  woody  portions  have  been  found  in 
pveces  rolled  down  from  the  bank,  which  may  have  en- 
veloped them  at  a  period  posterior  to  the  primitive  deposit 
of  this  clay. 

'i'he 
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The  places  mentioned  above  prove,  that  this  stratum  of 
rlav  is  very  extensive,  and  preserves  throughout  its  whole 
extent  its  principal  characters  of  fcrnialion  and  position. 

If  we  compare  the  descriptions  we  have  given  of  the 
beds  of  chalk  and  beds  of  plastic  clay,  we  shall  remark : 
l^t,  That  not  only  we  do  not  find  in  the  clay  any  of  the 
fossils  met  with  in  the  chalk,  but  we  do  not  even  find  any 
fossil  in  it.  ed,  That  there  is  no  insensible  passage  be- 
tween the  chalk  and  the  clay,  since  the  part-^  of  the  bed  of 
clay  most  adjacent  to  the  chalk  do  not  contain  lime  more 
than  the  other  parts. 

It  appears  to  us  that  we  may  conclude  from  these  obser- 
vations, in  the  first  pl?ce,  that  the  liquid  which  has  depo- 
sited the  bed  of  plastic  clay  was  very  different  from  that 
which  deposited  the  chalk,  since  it  does  not  contain  car- 
bonated hme  in  any  sensible  quantity,  and  since  none  of 
the  aninials  live  there  which  inhabited  the  waters  that  de- 
posited the  chalk.  Secondiv,  that  there  must  necessarily 
have  been  a  distinctly-marked  separation,  and  perhaps  even 
a  long  period  of  time  between  the  deposit  of  the  chalk  and 
that  of  the  clay,  since  there  is  no  transition  between  ihe-e 
two  kinds  of  soil.  The  kind  of  broken  fragments  of  chalk 
and  clay  which  we  remarked  at  Meudon  *  even  seems  to 
prove  that  the  chalk  was  solid  when  the  clay  was  deposited. 
This  earth  is  insinuated  between  the  fraiiiments  of  chalk 
produced  on  the  surface  of  the  chalky  soil  by  the  motion  of 
the  waters,  or  bv  some,  other  cause. 

The  two  kinds  of  soil  which  we  have  described  hnve  been 
produced,  therefore,  under  completely  different  and  even 
well-defined  circumstances.  They  are  the  results  of  the 
most  distinct  and  best  characterized  f(>rmations  which  can 
be  found  in  g-ology,  since  they  differ  in  their  chemical  na- 
ture, in  the  kind  of  stratification,  and  above  all  in  thekind 
ot"  fossils  which  we  meet  with  in  them. 


Article  III.    Fo'^matmi  of  Sand  and  of  coarse  Limestone, 

The  coarse  limestone  does  not  always  immediately  cover 
the  clav,  beino;  frequentiv  separated  by  a  stratum  of  sand 
of  various  tiiickness.  We  cannot  say  whether  this  sand 
belong^s  to  the  formation  of  the  ca!c;ireous  earth,  or  to  that 
of  the  ciav.  We  have  not  found  shells  in  it,  in  the  few 
places  v.bcre  we  have  observed  it,  which  would  give  it  an 


*  See  page  43. 
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argillaceous  formation  ;  but  the  lowest  calcareous  sliaturii 
being  generally  sandv  and  always  fiiied  vvith  shells,  tve  do 
«ot  as  yet  know  if  this  sand  be  different  from  the  first,  or 
if  it  be  the  same  formation.  What  would  lead  us' to  sup- 
pose that  it  was  diflercnt  i?,  that  the  sand  next  the  clays 
which  we  have  seen,  is  generally  very  pure,  alihough  of  a 
red  or  bkieish  gray  colour  ;  it  is  refractory,  and  frequenily 
in  very  coarse  grains. 

The  calcareous  formation  reckoned  from  this  sand  is  coirs- 
posed  of  alternate  strata  of  coarse  iimestoRe,  more  or  less 
hard,  of  argillaceou?  marle^  and  even  leafy  clay  in  very 
thin  strata,  and  of  calcareous  marie ;  but  it  must  not  be 
supposed  that  these  various  straia  are  placed  there  by 
chance,  and  withouc  following  &ome  general  iavv :  they 
uniformly  follow  the  same  order  of  .su|>erposition  in  the 
consideriible  extent  o'i  soil  v.'hich  we  have  examined.  In 
some  places  several  of  them  are  entirely  wantiiiii;,  or  are 
very  thin  ;  but  that  wliich  was  the  lowest  in  one  district 
never  becomes-ihe  uppermost  in  any  other. 

This  constancy  in  the  order  of  superposition  of  the  thin- 
nest strata,  and  over  3n  extent  of  le  myriamelres  (74-^  miles) 
at  least,  is  in  our  oj)inioii  one  of  the  most  remarkable  facts 
u'hich  we  have  established.  From  this  there  ought  to  result 
most  interestins:  consequences  to  the  arts  and  to  peolocry* 

The  means  which  we  have  employed  for  ascertaining,  in 
the  midst  of  so  great  a  number  of  calcareous  beds,  a  stra- 
tum already  observed  in  a  very  distant  district,  is  taken 
from  the  nature  of  the  fossils  contained  in  each  stratum, 
these  fossils  beino-  generally  the  same  in*  the  corresponding 
strata,  and  present  tUffercnces  of  species  sufiicitntly  re- 
markable between  one  system  of  strata  and  the  other.  This 
is  a  mark  which  has  not  as  yet  deceived  us. 

It  must  not  be  thought,  however,  that  the  tlififerenCe. 
betw-een  one  stratum  and  another  is  equally  well  marked 
with  that  between  the  chalk  and  the  limestone.  If  this  was 
the  case,  we  should  have  an  equal  number  of  distinct  forma- 
tions 3  but  the  characteristic  fossils  of  one  stratum  become 
less  numerous  in  the  next  superior  stratum,  and  disappear 
completely  in  the  rest,  or  are  replaced  gradually  by  new  fos- 
sils which  had  not  as  yet  appeared. 

We  now  proceed  to  point  out  (following  the  same  course) 
the  principal  systems  of  strata  which  may  be  observed  in 
the  coarse  limestone.  In  the  detailed  Memoir  about  to  be 
published  wil!  be  found  the  complete  description,  stratum 
by  stratum,  of  the  numerous  quarries  which  we  have  ob- 
served in  order  to  procure  materials  f^^r  our  publication. 

The 
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The  Icucrmost  strata  of    calcareous  formation  are  the 

best  characlerizeci'  :  they  are  very  sandy  and  frequently 
even,  rather  sandy  than  calcareous.  When  they  are  solid, 
thev  are  decomposed  and  fall  into  dust  on  the  first  ex- 
posure :  this  kind  of  stone  therefore  is  not  fit  to  be  used. 

The  tjheily  limestone  which  composes  it,  and  even  the 
sand  which  sometimes  supplies  its  place,  almost  always 
contain  green  earth  in  powder  or  in  small  grains.  This 
earth,  from  our  experiments,  appears  t«  be  analogous  to 
terra  veronica.  It  owes  its  colour  to  iron  ;  it  is  found  in 
the  lower  strata  only  :  we  do  not  find  it  in  the  chalk,  in 
the  clay,  nor  in  the  middle  or  iipper  calcareous  strata,  and 
we  may  regard  its  presence  as  a  ceriain  indication  of  the 
proximity  of  plastic  clay,  and  consequently  of  chalk- 
But  what  characterizes  still  more  particularly  this  system 
of  strata,  is  the  prodigious  quantity  of  fossil  shells  which 
it  contains.  In  order  to  give  an  idea  of  the  number  of 
species  which  these  strata  contain,  it  will  be  sufiicienl  to 
say  that  M.  Defrancc  has  found  more  than  six  lujndred 
species,  ail  of  vvliich  have  been  described  by  M.  La- 
marck. 

We  liAve  to  remark  that  most  of  the  shells  of  the  lowest 
of  these  strata  are  much  further  removed  fioai  the  present 
existing  species,  tliau  those  of  the  upper  strata.  We  shall 
mention  among  tlie  fossils  peculiar  to  these  lower  strata, 
periwinkles,  ovstcrs,  muscles,  pinna:,  calyptreae,  pyrulse, 
large  tcllines,  terebelioe,  porpytes,  madrepores,  and  parti- 
cularly nummulitcs  and  iungites. 

Such  are  the  names  of  the  most  remarkable  shells  in 
this  stratuiri  :  we  ought  to  remark  that  it  was  not  in  the 
depot  of  Grignon  alone  that  we  gathered  the  specimens 
we  have  described  ;  such  exanipJes  would  not  have  charac- 
terized the  system  of  strata  which  we  wish  to  make  our 
readers  acquainted  with  :  we  chose  them  IVom  the  quarries 
of  Sevres,  Meudon,  Issy,  Vaugirard,  Gentilly  ;  in  the  strata 
of  Guespelle;  in  those  of  Paliery  near  Cbaumont,  &c. 

It  is  in  this  same  stratum  that  we  find  the  camerities. 
They  are  either  bv  themselves  or  mixed  with  madrepores  and 
the  preceding  shells.  1  hey  are  always  the  lowest,  and 
consequentlv  the  first  which  are  deposited  on  the  chalky 
formation  ;  but  this  is  not  the  case  every  where.  W'c  have 
found  some  of  them  near  Villers  Cottcret,  in  the  valley 
of  Vaucicnnc  ;  and  at  Chantilly  on  the  declivity  of  the 
mountain.  1  hev  are  mixed  Viere  with  shells  in  good  pre- 
servation, and  with  coarse  grains  of  quartz,  which,  to- 
gether, make  it  a  kiud  of  puddingslone,  on  Mount  Ga- 

ueloii. 
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neton  near  Compiegne,  and  Mount  Ouin  near  Gi- 
sors,  Sec. 

Another  chai-acter  peculiar  to  the  shells  of  this  stratum 
h,  that  thev  are  niostlv  very  entire  and  well  preserved,  be- 
ino'  easily  detached  from  their  rock^  and  some  of  iherrt 
have  pix.served  then'  pearly  state.  In  all  the  precedine' 
places,  and  in  others,  this  is  less  remarkable  ;  because  wc 
ascertained  that  the  sandy  calcareous  strata,  which  contauT 
these  shell?;,  iniRie:liately  follow  the  plastic  cl:->y  u-hich  covf-rs 
the  chalk  ;  aiid  u  is  by  these  nndiiplied  observations  that 
we  reco«;nizct!  the  generality  of  the  scale  which  we  have 
laid  down. 

The  other  sysicnis  of  str.ita  are  less  distinrt,  and  vvc* 
have  not  as  yet  been  able  to  arrange  the  numerous  obser- 
vations which  we  have  made,  \\\  order  to  establish  with 
precision  the  succession  of  the  different  fossils  which  oue;hu 
to  cliaracterize  them.  We  can  announce,  however,  tliat, 
from  our  inspection  of  the  quaiTies  to  the  south  and  wtst 
of  Paris,  from  Gentilly  to  Villepreux  and  Saint-Gerinain, 
the  strata,  above  those  which  we  have  described  succeed 
each  other  in  the  following  order. 

1 .  A  soft  stratum  frequently  of  a  greenish  colour,  this  Is 
called  the  orecji  bank  by  the  workmen.  It  frequently  ex- 
hibits  on  its  lower  surface  brownish  marks  of  leaves  and 
italks  of  vegctabjes. 

2.  Gray  or  yellowish  strata,  sometimes  soft,  sometimes 
very  hard,  and  containing  chiefly  roundish  venuses,  cam- 
preys,  and  particularly  tuberculated  cerites,  which  last  are 
sometimes  ui  prodigious  quantity.  The  upper  and  middle 
part  of  this  stratum,  frecjuently  hard,  is  a  very  good  stone 
building,  and  is  known  by  the  name  of  tlie  rock. 

3.  Lastly,  and  towards  the  upper  part,  a  stratum,  not 
^hick  but  hard,  which  is  remarkable  from  the  prodigious 
quantity  of  small  long  and  striated  tellines  which  it  pre- 
sents in  its  seams.  These  tellines  are  laid  horizontally, 
and  closely  wedged  against  each  other.  They  are  generally 
Nvhite. 

Above  these  last  strata  of  coarse  limestone  we  find  hard 
calcareous  marles  divided  into  fragments,  the  faces  of  which 
are  srencrally  covered  with  a  yellow  coatingr  and  with  black 
dendrites.  These  marles  are  separated  b\'  soft  calcareous 
marles,  by  argillaceous  marles,  and  by  calcareous  sand,  which 
is  sometimes  agglutinated,  and  it  contains  horny  silex  with 
horizontal  zones.  We  refer  to  this  system  the  stratum  of 
the  quarries  ofNeuilly,  in  which  we  find  crystals  of  quartz 
and  rhomboiddl  crystals  of  variegated  carbonate  of  lime. 
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But  what  characterizes  more  particularly  this  last  system 
of  strata  of  calcareous  formation,  is  the  absence  of  every 
shell  and  of  every  other  fos.^il. 

It  results  from  the  observations  which  we  have  related: 
.1st,  Tiiat  the  fossils  of  coarse  limestone  have  been  de- 
posited slov.'lv  and  in  a  calm  sea,  since  these  fossils  are 
deposited  by  regular  and  distinct  strata 5  that  they  are  not 
indiscriminately  mixed,  and  that  most  of  them  are  in  a 
state  of  perfect  preservation,  however  delicate  may  be  their 
texture;  the  points  of  the  prickly  shells  being  very  often, 
unbroken. 

sdly,  That  these  fossils  are  entirely  different  from  those  of 
the  chalk. 

3dly,  That  in  proportion  as  the  strata  of  this  ;formation 
were  deposited,  the  number  of  the  species  of  shells  dimi- 
nished until  no  more  are  found.  The  waters  which  formed 
these  strata  either  have  not  contained  any,  or  have  lost  the 
property  of  preserving  them. 

There  can  be  no  doubt  that  thing;s  went  on  very  differently 
m  these  seas  rrom  v.  hat  they  do  at  present  in  the  waters  of 
the  present  day  ;  where  no  strata  are  formed,  the  sptxies  of 
shells  found  in  tHerr^  are  always  the  same  in  the  same  regions; 
we  do  not  find,  f<;r  example,  since  we  beiran  to  fish  for 
oysters  on  the  sliores  of  Concale,  that  this  kind  of  shell-fish 
has  been  replaced  by  other  kinds. 

Art.  IV.     Gypsous  Formation. 

The  soil  which  we  are  now  about  to  describe,  is  one  of 
the  clearest  examples  of  what  is  meant  by  the  word  forma- 
tion. Here  we  find  strata  very  different  from  each  other 
in  their  chemical  nature,  but  evidenily  formed  together. 

The  soil  which  we  call  gypsous  is  not  composed  of  gyp- 
?uni  alone,  it  consists  of  alternate  strata  of  gypsum  and  of 
argillaceous  and  calcareous  marie.  Th»^se  strata  have  pursued 
an  order  of  superposition,  which  has  been  alwavs  the  same, 
in  the  great  gypsous  girdle  which  we  have  studied,  and 
which  e.'itends  from  Meaux  to  Triel  and  Grisy.  Some 
strata  arc  wanting  in  certain  districts  ;  but  those  which  r«; 
main  are  always  in  ttie  same  respective  position. 

The  gypsum  is  placed  immediately  above  the  limestone, 
and  ii  is  impossible  to  doubt  this  superposition.  The  posi- 
tion of  the  gypsunijquarries  of  Clamart,  I\Ieudon,  and  Ville- 
d'Avray,  is  above  coarse  limestone  wrought  in  the  same 
placi^s  ;  that  of  the  quarnes  of  the  mountain  of  Tricl,  the 
superposition  of  which  is  still  more  evident;  lastly,  a  well 
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d\ig  in  the  garden  of  M.  Lopez  at  Fontenay-aux-Roses, 
which  first  passed  through  the  gypsum,  and  afterwards 
the  limestone,  are  ample  proofs  of  the  position  of  the 
gypsum  on  the  limestone. 

The  gvpsous  hillocks  have  a  peculiar  appearance,  which 
renders  them  conspicuous  at  a  great  distance  :  as  they  are 
always  placed  upon  the  limestone,  they  form  on  the  higher 
eminence  a  kir.d  of  second  conical  or  elongated  hillock, 
always  distinctlv  mtrked. 

We  shall  exhibit  the  details  of  this  formation,  by  taking, 
as  an  example,  the  mountain  which  presents  the  most 
complete  collection  of  strata;  and  although  Montmartre 
has  been  already  well  described,  it  is  still  the  best  and  the 
most  interesting  example  that  can  be  selected. 

We  have  recognized,  both  at  Montmartre  and  on  the 
hillocks  which  seem  to  form  the  continuation  of  this  emi- 
nence, three  masses  of  gypsum.  The  lowermost  is  com- 
posed of  alternate  and  thin  strata  of  gypsum,  frequently 
selenitous,  of  solid  calcareous  marles,  and  of  very  scaly 
argillaceous  marles.  It  is  in  the  forn^er  that  we  chiefly  see 
the  coarse  crystals  of  lenticular  yellowish  gypsum,  and  it 
is  in  the  latter  that  we  find  the  menilite  silex.  We  are  not 
acquainted  with  any  fossil  in  this  mass,  which  is  the  third, 
of  the  quarries. 

The  second  or  intermediate  mass  differs  from  the  fore- 
going  onlv  because  the  gypsous  beds  are  thicker,  and  the 
marley  strata  are  less  numerous.  We  ought  to  remark  that 
among  these  masses,  that  which  is  argillaceous,  compact,  and 
of  a  marbled  gray  appearance,  ?ervei  for  building-stone.  It 
is  chiefly  in  this  mass,  that  fossil  shell- fish  have  been  seen. 
No  other  fossils,  however,  are  foucd  in  it  5  but  sulphated 
sirontian  has  lately  been  discovered  in  it,  in  scattered  frag- 
ments, in  the  lower  part  of  the  marble-like  marie. 

The  suj)erficial  mass,  which  the  workmen  call  the  first, 
is  in  everv  respect  the  most  remarkable,  and  the  most  im- 
portant.  It  is,  besides,  much  more  extensive  than  the  rest, 
since  it  is  m  some  places  £.5  metres  (82  feet)  thick,  inter- 
rupted only  bv  a  small  number  of  marley  strata;  and  in 
scime  places,  as  at  Dammartin  and  Montnjorency,  it  is  si- 
tuated almost  immediately  under  the  vegetable  earth. 

The  lowermost  beds  of  gypsum  in  this  first  mass  con- 
tain silex.  The  silex  and  gvpsum  seem  as  if  nuitually 
dissolved  in  each  other.  The  intermediate  beds  are  na- 
turally divided  into  coarse  prisms,  with  several  planes, 
\\hich  M.  Desmarets  has  drawn  extremelv  well.  Thev 
are  called   \\\^  high  piUars,    finally,  the  uppermost   slratd 
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xie  InleriaiJ  with  marie  :  they  are  but  thin,  and  are  altcr- 
iiaied  wiih  strata  of  iDirle  ;  there  are  generally  five  such, 
which  ai-e  continued  to  gieai  distances. 

Ba»  ihest  b.cis,  whicn  are  already  known,  are  not  the 
most  iniportant  :  we  mention  them  only  that  they  may  be 
brought  ur.der  vie-v  at  one  ii,lance.  The  fossils  which  tliis 
mass  cou*din5',  and  those  contained  in  the  inarle  that  covers 
it,  present  observations  of  a  different  in' crest. 

It  is  in  this  first  mass  that  we  daily  find  the  skeletons  of 
v.nkriOsvn  birds  and  of  quadrupeds,  which  have  been  already 
described  bv  one  of  us  (M.  Cuvier)  in  a  separate  memoir*. 
To  the  northward  of  Paris  they  are  in  the  gypsous  rhass 
itself;  here  they  have  preserved  their  solidity,  and  are  only 
surrounded  by  a  very  thin  stratum  of  calcareous  marie  ;  but 
in  the  cjuarries  to  the  southward,  they  are  frequently  in  the 
marie  vs-hich  separates  the  gvpsous  strata  :  they  have  then 
a  great  deirree  of  fri  ibilitv.  We  shall  not  revert  to  the 
manner  in  v.hich  thev  are  situated  in  the  mass  ;  upon  their 
state  of  preservation,  species,  Sec.  these  f)hjects  having  been 
sufficientlv  developed  in  the  Memoirs  which  we  have  men- 
tioned. We  liave  ai^o  lound  m  this  mass,  bones  ot  tofioises 
and  skeletons  of  fish. 

But  wh.it  is  much  more  remarkable,  and  much  more  im- 
portant from  the  consequences  that  result  from  it,  is,  that 
v/e  find,  aiihor.gh  very  rarely,  fresh-waier  shells.  Indeed, 
one  only  is  sufficient  to  demonstrate  the  truth  of  the  opi- 
nion of  Lamanon  and  some  other  naturalists,  who  think 
that  the  gvpsums  ofMonimartrc,  and  of  the  other  hillocks 
of  ihiC  basin  of  Paris,  have  been  crystallized  in  fresh- water 
Jakes.     We  shall  relate  new  facts  in  confirmation  of  this. 

In  the  last  place,  the  superficial  mass  isessentjally  charac- 
terized by  the  presence  of  the  skeletons  of  mammiferae. 
These  fossil  bo'ies  serve  to  point  it  out  where  it  occurs  in 
isolated  marges  :  for  we  have  never  been  able  to  discover 
that  !h«'y  have  oten  found  in  the  iov^cr  masses. 

Above  the  ovpsum  are  placed  strong  strata  of  marie, 
soiuetirjies  calcareous,  ^nd  sometimes  argillaceous. 

it  is  in  the  lower  beds,  and  in  a  white  and  friable' calca- 
reous mass,  that  we  ha^'e  at  various  times  met  with  trunks 
of  paln.j- trees  converted  into  silex.  They  were  lying  fiat, 
and  of  a  iar*£e  bulk.  It  is  \n  tins  >ame  svstem  of  strata  thiit 
we  found  'Jjut  onlv  at  Rotutiiwirie)  sbells  of  the  genus 
^ymnea  aivl  planortes,  which  seem  to  differ  in  no  respect 
trom  lIic  ri,(.'cics  now  existing  in  our  marshes.  One  of  us 
h-\'^  already  connnunicated  ih;s  in]|x;nant  fact  to  the  class. 

*  P.blUhed  in  Auh»fe\'(h:'Mu.^ium. 
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It  proves  that  these  marks   are  of  fresh-water  formalibn, 
like  the  gypsums  which  they  cover. 

Abo^'e  these  white  inarlcs  a'e  also  seen  very  nunrierou^ 
and  frequeaily  thick  argillaceous  or  calcareous  inarles,  in 
which  no  fossil  has  been  as  yet  discovered. 

We  afterwards  met  with  a  small  bed  six  decimetres  (24 
inches)  thick,  of  a  scaly  yellowish  raarle,  which  contains 
towards  its  lower  part  scraps  of  earthy  sulphated  strontian^ 
and  a  little  above  a  ihin  bed  of  small  elongated  tellines,  which 
are  lying  fiat,  packed  closely  into  each  other.  This  bed, 
which  seems  to  be  unimportant,  is  nevertheless  remarkable 
in  the  first  place  from  its  great  extent :  we  have  observed  it 
over  a  space  more  than  ten  leagues  (274  miles)  long  and  more 
than  four  ( J 1  miles)  broad,  aKva)'3  in  the  same  place  and  of  the 
same  thickness.  It  is'so  thin,  that  we  ought  to  know  pre- 
cisely where  it  lies,  in  order  to  find  it  out.  Secondly,  because 
it  serves  as  a  limit  to  the  fresh-water  formations,  and  indi- 
cates the  sudden  commencement  of  a  new  marine  formation. 

In  fact,  fJI  the  shells  which  we  meet  with  above  this  bed 
of  tellines  are  also  marine. 

We  find  at  first,  and  ininiediately  afterwards,  a  strong 
and  constant  stratum  of  greenish  argillaceous  earth,  which 
from  its  thickness,  colour,  and  continuity,  may  be  recog- 
nized at  a  crreat  distance.  It  serves  as  a  2i"uide  to  the  tellines, 
since  it  is  beneath  it  that  we  find  them.  It  contains  no 
other  fossil,  but  merely  argillo- calcareous  geodites  and 
scraps  of  sulphated  strontian.  This  earth  is  employed  in 
the  manufacture  of  coarse  pottery. 

The  four  or  five  beds  of  marie  which  succored  the  green 
eanhs  are  not  thick,  nor  do  they  seem  to  contain  fossils  ; 
but  these  beds  are  immediately  covered  by  a  stratum  of  yel- 
low argillaceous  marie,  which  is  strewed  with  fragments 
of  sea  shells  which  btlong  to  the  genera  ceriles,  trochi, 
mactres,  venus,  cardium,  cxc.  We  also  meet  with  frag- 
ments of  the  bones  of  a  thornback. 

Almost  all  the  beds  of  marie  which  succeed  the  latter 
present  fossil  sea  shells,  but  they  are  bivalves  only;  and 
the  last  strata  (those  which  are  imtnediately  below  argilla- 
ceous sand)  contain  two  very  distinct  oyster  beds.  The 
first  and  lowermost  is  composed  of  very  thick  large  oyster- 
shells:  some  of  them  exceed  a  decimetre  (4  inches)  in  lengths 
Afterwards  comes  a  stratum  of  whitisii  marie,  without  shells, 
then  a  second  very  strong  oyster  bed,  but  subdivided  into 
several  beds.  These  oyster  shells  are  brown,  muth  smaller 
and  thinner  than  the  above.  These  last  beds  of  oysters  are 
Very  frecjuent^  and  v,e   have  not  perhaps  seen  them  twice 
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fail,  in  the  numerous  hillocks  of  pypsum  wliich  we  hr.ve 
examined.  The  gypsous  foPAiation  is  frequently  terminated 
by  a  mass,  more  or  less  ihick^,  of  argillaceous  sand,  which 
contains  no  shells. 

Such  are  the  strata  which  generally  compose  the  gypsous 
formation.  We  were  at  first  led  to  divide  it  into  two,  ami  io 
separate  the  history  of  the  marine  marles  of  the  top  from 
those  of  the  gvpsum,  and  of  the  fresh-water  marles  at  the 
bottom;  but'the  strata  are  so  similar  to  each  other,  and 
accompany  each  other  so  constantly,  that  we  have  thought 
it  right  merely  to  point  out  this  division  Vv'ithout  making  it 
in  reality. 

It  now  remains  to  say  a  few  word?,  as  to  tlie  principal 
differences  presented  by  the  hillocks  which  belong  to  this 
formation.  The  gypsous  hillocks  form  a  kind  of  long  and 
broad  zone  directed  from  the  south-east  to  the  north-east, 
over  a  breadth  of  about  six  leagues  (J  6}  mile?).  It  seems  that 
ni  this  zone  it  is  only  the  eminences  of  the  centre  which 
present  distinctly  the  three  masses  of  gypsum.  Those  of  the 
edges,  such  as  the  plaster  quarries  of  Clamart,  Bogneux, 
i\ntoni,  Mont  Valerian,  Grisy,  Sec,  and  those  of  the 
extremities,  such  as  the  plaster  quarries  of  Chellcs  and 
Triel,  possess  only  a  single  mass.  This  mass  seems  to  us 
to  be  analogous  to  that  which  the  workmen  call  the  f.rst, 
i.  e.  the  most  superficial,  since  we  find  in  it  the  fossils  of 
the  raammiferas  which  characterize  it;  and  since  we  do  not 
find,  in  its  marles,  those  coarse  and  numerous  crystals  of 
lenticular  gypsum  which  we  observe  in  the  marles  of  the 
second  and  of  the  third  mass. 

Sometimes  the  marles  above,  are  almost  entirely  wanting; 
sometimes  the  evpsum  itself  is  totally  wanting,  or  reduced 
to  a  thin  bed.^  In  the  first  case  tlie  formation  is  repre- 
sented by  the  green  marles,  accompanied  witb  strontian. 
The  gypsous  formations  of  the  park  of  Versailles  near  Saint 
Cyr,  those  of  Viroflay,  are  in  the  former  state,  and  those 
of  Meudon  and  Ville-d'Avray  are  in  the  latter. 

We  ought  to  mention  here  what  has  been  said  iti 
another  work  *,  namely,  that  the  gypsous  soil  of  the  en- 
virons of  Paris  cannot  be  referred  with  accuracy  to  any  of 
the  formations  described  by  M.  Werner  or  his  followers. 
We  have  on  the  above  occasion  assigned  our  reasons,  v.'hich 
it  is  needless  to  repeat. 

*  Erog^iiart,  Mineralope,  torn.  i.  p.  177. 
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Art.  V.     Formation  of  Sea- Savd  and  of  Frcesicne, 

This  soil  is  not  extensive,  and  seems  to  form  a  succession 
to  the  formation  of  the  marles  of  gypsum.  We  should 
even  have  brought  ihem  together,  if  it  had  accompanied 
them  as  constantly  as  the  marles  accon)pany  the  gypsum, 
and  if  it  had  not  been  frequently  separated  by  a  consider- 
able argillaceous  mass,  stripped  of  every  fossil,  and  very 
different  in  its  nature  from  that  which  we  are  now  about  to  . 
describe. 

What  we  have  said,  shows  that  this  formation  generally 
covers  the  gypsous  formation.  It  consists  in  beds  of  sili-^ 
ceous  sand,  frequently  very  pure  and  agglutinated  into  free- 
stone, which  contains  sea  shells  of  various  kinds,  and  all 
of  them  of  the  same  kir.d  as  those  of  Grignon.  We  have 
here  recognized  the  same  oysters,  the  same  calyptrese,  the 
same  tellmes,  and  the  same  cerites.  Sometimes  the  shells 
themselves  exist,  and  are  in  a  calcareous  state,  while  in 
other  places  nothing  remains  of  them  but  th^  external  im- 
pressions or  moulds. 

We  found  this  freestone  and  sea  sand  on  the  top  of  Mont- 
martre,  at  Romainville,  at  Saint  Prix  near  Montmorency, 
Longjumeau,  &c.  In  these  last  we  also  remark  fossil 
balani. 

We  cannot  help  reflecting,  when  looking  at  these  freer 
stones,  filled  with  the  same  shells  as  those  of  Grignon,  on  the 
singular  circumstances  that    must  have  presided  over  the 
formation  of  the  strata  we  have  examined.     On  beginning 
with  the  strata  after  the  chalk,  we  may  represent  to  ourr 
selves  in  the  first  place  a  sea  which  has  deposited  an   im- 
mense mass  of  chalk  and  mollusci  of  a  particular  specie^. 
This  precipitation  of  chalk  and  the  shells  which  accompany 
it,  suddenly  ceases.    Strataof  a  totally  different  nature  suc- 
ceed it,   and  nothing  else  is  then   deposited  but  clay  and 
sand  wiihout  any  organized  body.     Another  sea  returns  : 
this  last  contains  a  prodigious  quantity  of  testaceous  mol- 
lusci,  all  of  them  different   from  those  of  the   chalk.     It 
forms  at  bottom  thick  beds,  in  a  sJ^^at  measure  composed 
of  the  testaceous  envelopes  of  these  mollusci ;  but  this  pro^ 
duction  of  shells  gradually  diminishes,  and  also  suddenly 
ceases.     The  soil    seems   then  to  have  been  covered  with 
fresh  water;  alternate   strata  of  gypsum  and  of  marie  are 
formed,   which  surround  both    the  bones   of  the   animals 
•which  these  waters  nourished,  and  the  bones  of  those  which 
lived  on  their  shores. 
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The  sea  seems  to  have  returned  a  third  time,  producing 
some  species  of  bivalve  and  turbinated  shells  ;  but  very  soon 
after  the  same  sea  gives  birth  to  oysters  only.  Lastly,  the 
productions  of  the  lowermost  second  sea  reappear,  and  we 
find  on  the  top  of  Montmartre  the  same  shells  which  were 
found  at  Grignon,  and  in  the  bottom  of  the  quarries  at 
Gentilly  and  Meudon, 

Art.  VI.     Formation  of  sUlceous  Limestone, 

The  formation  of  which  we  have  spoken  is  parallel, 
as  it  were, to  that  of  the  siliceous  limestone.  It  is  neither 
situate  above  nor  below,  but  on  one  side  of  it,  and  seems 
to  retain  its  place  in  the  immense  extent  of  soil  which  it 
covers  to  the  west  and  south-west  of  Parii. 

This  soil  is  placed  immediately  above  some  plastic  clays. 
It  is  formed  of  disiinct  beds  of  limestone,  sometimes  soft' 
and  white,  and  sometimes  gray  and  compact,  and  very  fine 
grained,  penetrated  with  silex  which  seems  to  have  filtered 
in  every  direction.  As  it  is  often  porous,  this  silex,  by  fil- 
tering into  the  cavities,  has  fringed  their  sides  with  tufted 
stalactites  {mameloiiees)  variously  coloured,  or  with  vcrv 
short  crystals  of  quartz,  almost  without  any  prisnn  but 
clear  and  limpid.  This  disposition  is  very  remarkable  at 
Championv.  The  compact  limestone  thus  penetrated  with 
silex  yields,  on  being  burnt,   lime  of  a  very  good  quality. 

But  the  distinguishing  character  of  this  singular  for- 
mation, v.hich  no  person  had  remarked  before  we  did, 
although  it  covers  a  considerable  extent  of  soil,  is  this, 
namely,  that  it  contains  neither  marive  nor  fluviatile 
fossils;  at  least  we  have  not  been  able  to  discover  any  in 
the  great  number  of  places  where  we  have  examined  it  with 
the  most  scrupulous  attention. 

It  is  in  this  soil  that  we  find  the  stones  known  bv  the 
name  of  burrstones  [meulieres)  :  these  stones,  the  origui, 
formation,  and  situation  of  which  were  unknown  to  most 
juineralogists,  seem  to  be  the  siliceous  impression  of  the  si- 
liceous limestone.  The  silex,  "Stripped  of  its  calcareous  parts 
hy  an  unknown  cause,  must  have  left,  and  does  in  fact 
leave,  porous  but  hard  masses,  the  cavities  of  which  still 
contain  argillaceous  marie,  which  presentno  trace  of  strati- 
fication. We  have  made  true  artificial  burrstones  by  throw- 
ing this  siliceous  limestone  into  nitric  acid.  We  shall  ex- 
plain in  our  full  Memoir  the  various  districts  of  soil  which 
are  formed  of  this  limestone.      W"e  shall  finish  its   general 
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history  by  saying,  that  it  is  frequently  exposed  on  the  sur- 
face of  the  earth,  but  frequently  also  it  is  covered  with  ar- 
gillaceous marks,  with  freesione  without  shells,  and  finally 
with  alluvial  soil.  Such  is  the  nature  of  the  soil  of  the 
forests  of  Fontainebleau. 

Art.  VII.     "Formation  of  Freestone  ivitliout  Shells, 

The  freestone  without  shells,  in  whatever  place  it  is 
found,  is  alwavs  either  the  last  or  ihe  penultimate  formation. 
It  constantly  covers  the  rest,  and  is  never  covered,  except 
by  the  formation  of  alluvial  soil.  Its  beds  are  frequently 
very  thick,  and  mixed  with  beds  of  sand  of  the  same  na- 
ture. The  sand  which  supports  the  upper  beds,  has  been 
sometimes  washed  out  by  the  water ;  the  beds  are  then 
broken,  and  have  rolled  over  the  flanks  of  the  hillocks  v\  hich 
they  formed  :  of  this  kind  are  the  freestones  of  the  forest 
of  Fontainebleau,  of  Palaiseau,  Sec. 

Not  only  do  this  freestone  and  sand  contain  no  fossils, 
but  theyare  frequently  very  pure,  and  furnish  sands  n)uch 
esteemed  in  the  arts,  and  which  are  gathered  at  Etampes, 
Fontainebleau,  Aumont,  Sec. 

They  are  sometimes,  however,  cither  altered  by  a  mixture 
of  argil,  or  coloured  by  oxides  of  iron,  or  impregnated 
with  carbonated  lime  which  has  penetrated  them  by  infil- 
tration vv'hen  thev  are  covered  by  the  calcareous  soil  of  fresh 
water:  this  is  still  the  case  with  the  freesione  of  several 
parts  of  the  forest  of  Fontainebleau. 

Art.  VIII.     Formation  of  the  Fresh-water  Soil. 

This  formation  constantly  covers  all  the  foregoing.  The 
rock  which  has  resulted  from  it  resembles,  in  pomt  of  struc- 
ture and  other  external  properties,  siliceous  limestone,  i.  e, 
it  is  sometimes  compact,  sometimes  white  and  soft,  but  al- 
most always  penetrated  with  siliceous  infiltration.  The 
game  silex,  sometimes  opaque  and  yellowish,  sometimes 
brown  and  translucid  like  pyromatic  silex,  in  some  places 
completely  fills  the  place  of  the  limestone:  finally,  this 
formation  gives,  like  the  sixth,  burrstones,  the  origin  of 
which  has  one  and  the  same  cause. 

What  exclusively  therefore  characterizes  this  formationis, 
on  the  one  hand  the  presence  of  shells,  which  are  evidently 
of  fresh-water  origin,  and  similar  in  every  respect  to  those 
^vhich  we  find  in  our  marshes.  These  shells  are  lymneae 
and  three  kinds  of  planorbes.  \Vc  also  find  in  this  forma- 
tion 
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tion  small  roundhollow  bodies  {canelts)  \\'tiich  M.  de  La- 
marck has  called  gf/rogomtes,  Vv'c  are  not  acquamttd  with 
any  analooous  cxistintj  species  :  but  their  position  informs 
us,  that  the  organized  body  of  which  they  formed  part  lived 
in  fresh  water. 

The  second  character  of  this  formation  is  tlie  facility 
which  the  limestone  composing  it  has  of  being  dissolved  ia 
water,  however  hard  it  may  seem  at  the  moment  of  its 
being  taken  out  of  the  quarry.  Hence  it  is  used  as  njarle, 
fertilizing  the  soil  at  Trappe  near  Versailles,  and  other 
places. 

We  refer  to  this  formation,  but  rather  with  hesitation, 
the  sands  of  the  emmcnces  which  contain  wood  and  parts 
of  vegetables  changed  into  silex.  We  were  led  to  make 
this  junction,  bv  observing  the  siliceous  wood  and  vegetables, 
which  AC  fji.d  towards  the  top  of  the  hillocks  of  Longju- 
meau.  The  same  sand  which  contains  these  vegetables,  aiso- 
contains  silex  fil.cd  uith  coarse  lymncss  and  })lanorbes. 

I'he  fresh- water  soil,  although  always  superficial,  is  not 
found  in  every  situation,  bi't  rather  towards  the  summits  of 
the  eminencciJ,  and  on  the  great  platforms  as  well  as  in  the 
bottoms  of  the  vallevs  ;  if  it  exists  in  the  latter  sitr.ations, 
it  has  been  covered  by  ihe  soil  which  constitutes  the  ninth 
and  last  formation.  Besides,  it  is  extremely  commoa 
ihrouoliout  the  v\  hole  of  the  environs  of  Paris,  and  proba- 
bly at^distaTices  much  further  off  than  VvC  have  visited.  It 
seems  to  us  astonishing,  that  so  few  naturalists  have  paid 
attcnlion  to  the  subject  ;  we  know  no  other  person  than 
M.  Coupe  who  has  mentioned  it. 

The  presence  of  ibis  soil  pre-supposes^,  in  the  frc".!!  water 
which  then  existed,  properties  w  hich  we  no  longer  find  in 
those  now  in  existence.  The  waters  in  oi.r  marshes  and 
lakes  deposit  nothing  but  friable  slime.  We  have  not  re- 
marked in  anv  of  them  the  property  possessed  by  the  fresh 
waters  of  the  o'd  world  to  form  thick  depots  of  yellowish 
and  hard  liuiestone,  of  white  marles  and  silcx,  frequently 
very  homoiicp.eous,  enveloping  all  the  ruins  of  the  orga- 
nized bodies  which  lived  in  these  waters,  and  even  bringing 
them  to  the  siliceous  and  calcareous  nature  of  their  en- 
velopes. 

Article  IX.  Tcrmation  of  jllluviiirn  {Atlerhsement), 

Not  knowin:^  how  to  designate  this  formation,  we  liave 
given  it  the  name  o{  allnvinm,  svhich  indicates  a  mixture  of 
;natter  deposited  by  fresh  water.     h\  fa:t^   the  slime  of  ai- 
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luviation  is  composed  of  sand  of  all  colours,  marie,  or  even 
of  the  mixture  of  these  three  substances,  impregnated  with 
carbon,  which  gives  it  a  brown  and  even  black  appear- 
ance. It  contains  rounded  flints  ;  but  what  characterizes 
it  more  particularly  is,  the  remains  of  the  huge  organized 
bodies  with  which  it  abounds.  It  is  in  this  formation  that 
we  find  large  trunks  of  trees,  bones  of  elephants,  of  oxen, 
antelopes,  and  other  large  mammiierse. 

It  is  also  to  this  formation  that  we  may  ascribe  the  ac- 
cumulation of  flints  at  the  bottom  of  valleys  ;  and  probably 
also  those  oF  some  plains,  such  as  the  Bois  de  Boulogne,  ths 
plain  of  Nanterre  at  Chateu,  and  certain  parts  of  the  forest 
of  St.  Germain. 

This  alluvium  is  not  only  found  in  the  bottom  of  our 
present  valleys,  but  it  has  covered  valleys  or  excavations 
which  have  been  since  filled  up.  We  may  observe  this  ar- 
rangement in  the  deep  cutting  made  near  Seran,  for  the  ca- 
nal of  Ourque.  This  cutting  shows  an  ancient  cavity,  filled 
with  the  substances  which  compose  the  alluvium,  and  it  is 
in  this  kind  of  marshy  bottom  that  we  have  found  bones  of 
elephants  and  large  trunks  of  trees. 

It  is  to  the  existence  of  these  ruins  of  organized  bodies 
which  are  not  yet  entirely  decomposed,  that  we  ought  to 
ascribe  the  dangerous  and  frequently  pestilential  emana- 
tions which  are  extricated  from  these  soils,  when  they  arc 
stirred  up  for  the  first  time  since  the  period  of  their  forma- 
tion ;  for  it  is  the  same  with  this  formation,  which  appears 
to  be  so  modern,  as  with  all  those  others  which  we  have 
examined.  Although  very  modern  in  comparison  with  the 
other  soils,  it  is  still  anterior  to  any  historic  sera ;  and  we 
may  sav,  that  the  alluvium  of  the  old  eloes  not  in  any  re- 
spect resemble  that  of  the  present  world,  since  the  wood 
and  animals  found  in  them  are  entirely  difTerent,  not  only 
from  the  animals  of  the  countries  where  they  are  found  de- 
posited, but  also  from  all  those  hitherto  known. 
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VIT.  Acccunt  of  an  exff-vsive  Organic  Lesion  of  the 
Brain,  thnracic  and  Gldominal  Fiscei'a,  tin  accompanied 
hy  the  Syviptoms  nsuulli/  observed  in  similar  A jf fid  ions. 
By  ^  on  a  Taunton,  Esq.  Lecturer  on  Analc7ni/,  Surgeon 
to  the  Ciiy  and  Finsliiry  Dispensaries,  and  to  the  Citif 
Trus^  Society,  ^c. 

To  ?Lr.  Tllloch. 

Sir, In  the  course  of  my  various  communications  to  yoni 
Journal.  ]  have  more  than  once  had  occasion  to  describe 
cases  of  injuries  to  vital  parts,  which  are  generally  sup- 
posed to  produce  a  suspension  if  nut  a  total  deprivation  oi 
the  reasoning  facul.'es*. 

In  aetriiluv^-  the   remarkable   appearances    I   am  about  to 
lav   before  the   public,  it  is  not  n)v  wish  to  be  regarded  as 
espousing  a  doctnne  contrary  to  the  £xnera!iv  icceiv.d  ojji- 
nio^":s   res)  cctu^g  the   connexion  that  subsists  between   the 
ora:anic  structure  and  intellectual  faculties  of  mankind: — 
I  am  anxious,  hov\evc-r,   that  the  anomalies  wiiich  dailv  fall 
under  the  observaliu:!  of  medical    practiiioncrs  may  exciie 
them  to  further  inquiries.  It  has  been  my  lotto  witness  cases 
in  which  the  bones  of  the  cranium  have  been  so  demolished, 
that  large  portions  of  the  brain  escaped  from  ihe  wound; 
and  on  other  occasions  besides  the  one  I  am  about   to  de- 
tail, I  have  found  tumours  of  an  inch  and  upwards  in  di- 
ameter, formed  on  the  surface  and  substance  of  that  viscus, 
and  yet   no   symptoms  of  mental  derauL^emejit,  stupor,  or 
even  loss   of  sight,    hearing,    Sec,  supervened.     On   ll)e 
other  hand,  I  am  free  to  admit,  that  1  have  seen  lesions  of 
this  description,  nay  even  the  most   trifimg  depressions  oV 
the  skull,  producing  all  the  disagreeable  consequences  wh-cii 
^.ve  are  taught  to  expect  from    injuries   of  the   |-ier;d.     May 
there  not  be  some  chasm  in  the  thcorv  of  physioloirisis  on 
this   point,    which   is  reserved  to  future  observers^  to   iill 
up? 


fn  November  last   T  was  called  to  a  M.  De  \x  Roclie 


a 


foreigner,  who  described  his  age  as  67.  He  detailed  l!ie 
circumstances  of  his  case,  with  a  llrmness  and  precision, 
which  perhaps  no  patient,  labouring  under  snch  a  compli- 
cation of  disorders,  ever  before  evinced.  On  exauiinatiou 
1  tound  a  IJ^tulous  sinus  in  the  olutii  n)u-cles,  ulnch  he 
informed  me  had  existed  for  miinv  vears  :  he  had  Iod^t 
complained  of  great  pa.n  in  the  left  caviiy  of  the  thorax"^ 

'Sfc  rhUusophiciil  Magazine,  vol.  xxix.  p.  lod,  and  Vyl.  i;i.  p.  *63. 
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often  placing  his  hand  on  the  affecled  part : — in  other  re- 
spects his  heahh  had  been  previously  good.  He  was  re- 
garded as  a  most  active  man  :  he  had  a  general  knowledge 
of  literature  and  science ;  spoke  several  languages  ;  was 
distinguished  for  the  facility  with  which  he  could  coRverse 
upon  most  subjects,  and  reasoned  so  closely  that  his  intel- 
lectual powers  were  generally  regarded  as  of  a  superior  kind. 
He  had  been  repeatedly  employed  by  the  late  Mr.  Pitt  on 
missions  to  various  parts  of  the  continent,  and  had  invent- 
ed several  improvements  in  mechanics,  which  had  gained 
him  considerable  notoriety. 

About  two  months  previous  to  my  seeing  him  he  had 
been  seized  with  what  was  pronounced  by  a  medical  gen- 
tleman who  visited  him,  to  be  peritoneal  inflammation. 
This  gentleman  having  discontinued  his  attendance,  1  was 
.sent  for  by  the  patient ;  not  so  much  with  a  view  to  admi- 
nister any  professional  aid,  as  to  express  my  consent  to 
"anatomize  his  body'*  after  his  dissolution,  which  he 
never  ceased  to  contemplate  as  rapidly  approaching,  with  a 
firmness  of  mind  peculiar  to  himself.  This  singular,  and 
I  believe  almost  unprecedented  request,  was  even  com- 
mitted to  writing  by  the  patient,  and  delivered  to  a  parti- 
cular friend. 

On  further  inquiry  I  learned  that  he  felt  considerable 
pain  also  in  the  abdomen,  and  on  applying  my  hand  ex- 
ternally J  felt  a  tumour  in  the  sccobiculus  cordis,  extending 
10  about  midwav  between  that  part  and  the  umbilicus;  but 
this  tumour  was  nut  sensible  to  ihemc-re  casual  touch.  His 
pulse  was  good,  and  did  not  indicate  inflammation  ;  but  he 
appeared  to  be  gradually  sinking  -,  he  took  but  little  nourish«> 
meiit,  and  did  not  rest  well. 

'I  he  medicines  administered  were  opiates  with  aperients, 
which  aflbrded  seme  temporary  relief.  A  few  days  previous 
to  his  death  he  had  several  convulsive  fits:  he  lost  the  w^q 
of  his  leit  side  before  death  ;  but  the  circulation  and  heat 
in  that  part  of  his  body  were  uninterrupted;  the  lov.er  ex- 
tremities at  this  time  also  became  anasarcous.  He  con«- 
tinued  perfectly  sensible  to  the  moment  of  his  dissolution. 

Examination  of  the  Body, 

On  sawing  rffihe  upper  part  of  the  cranium,  the  bones 
appeared  perlectly  fliaphanous  y — the  membranes  and  surface 
of  the  brain  were  in  their  natural  state.  The  general  sub- 
giance  of  the  brain  was  firm. 

On  scparatmg  the  hemispheres,  there  appeared  attached 
to  the  righi  hemisphere  a  dark -coloured  tumour  of  at  least  - 
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an  inch  in  diameter ;  it  w.is  of  a  granulated,  fibrous  anJ 
irrumous  consistence.  Wiihin  the  substance  of  the  same 
hemispb.ere  there  appeared  several  other  tumours,  which, 
on  being  cut  into,  exhibited  nearly  the  same  appe^irances. 
The  general  substance  of  the  brain  was  firm  and  sound  : 
the  olfactory  nerves  were  uncommonly  firm,  not  having  the 
usual  fibrous  texture,  but  rather  resembling  pieces  of  nar- 
row tape,  of  a  dead  white  colour ;  the  otlier  nerves  were 
equally  firm. 

In  the  thorax  the  left  lung  was  entirely  obliterated,  ap- 
parently resulting  from  long  continued  inflammation.  The 
right  lung  and  the  heart  were  in  their  natural  slate.  The 
coronary  arteries  were  ossified  to  a  considerable  extent  *. 

In  the  abdomen  there  was  about  three  quarts  of  a  dark- 
coloured  serous. fluid;  the  viscera  were  of  a  very  dark  co- 
lour. The  structure  of  the  alimentary  canal  was  not  in- 
jured: the  kidneys,  bladder,  and  spleen,  were  in  the  na- 
tural stat^^  :  the  liver  was  completely  scirrhous:  the  pan- 
creas was  also  scirrhous,  which  must  have  formed  the  tu- 
mour felt  while  the  patient  was  alive.  The  gall  bladder  was 
much  distended  with  bile. 

There  were  no  symptoms  of  a  scirrhous  pancreas  during 
life.  '  ■ 

With  respect  to  the  diseased  appearances  of  the  trunk  in 
Xhe  above  case,  perhaps  little  dou'ot  can  arise;  but  it  may 
not  be  improper,  before  I  conclude,  to  call  the  attention 
of  my  fellow  practitioners  to  the  peculiar  stale  of  the  brain. 

The  tumours  in  this  organ  were  exhibited  in  various 
stages  of  progression  to  the  size  of  the  largest,  and  that 
which  was  llr>.t  described.  The  whole  of  them  must  have 
existed  for  many  years,  and  it  will  perhaps  be  difHcult  to  ex- 
plain— Why  these  tumours  did  not  produce  symptoms  of 
compression,  considering  the  space  they  occupied?  Or  are 
we  to  suppose  that  absorption  of  the  surrounding  parts  took 
place  in  unison  with  the  growth  of  the  tumour  ? 

1  am.  Sec, 

John  Taunton  f, 

*  Although  thi-  ossification  wa?  cxtcnsn-e,  no  symptoms  of  an^^ina  pec- 
tons  could  be  tn.ced  as  having-  ever  existed.  Several  pr3parat:on5  in  my 
po<;^es-,ion,  when  considered  witli  reference  to  the  histories  of  the  parients, 
luniish  results  perfectly  anah^gou-. 

f  The  prcjirxraiions  of  tlie  various  diseased  parts  in  the  above  case  are 
preserved  iu  wy  Museum,  wlicrc  they  -.niy  be  seen. 
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Vril.    On  Dr.  Pearson's  Proposal  for  an  Institution  fof 
obia'uihig  an  equal  Temperature  in  Houses, 

To  Mr.  Tilloch. 

JSiR,  1  WAS  much  rrratified  liy  Dr.  Pv^arson's  letter  in  your 
last  number,  announcing  the  probable  erection  of  a  larsre^ 
buildin«rj  capable  ot  having  its  atmosphere  kept  at  an  ecjuable 
temperature,  for  \\\it  use  of  consumptive  patients.  Thoujih 
no  medical  man  myself,  I  have  more  than  once  had  my 
atlcniion  directed  to  this  subject ;  and  I  have  long  been  of 
opinion,  that  such  a  building  as  Dr.  Pearson  alludes  to, 
would  be,  in  most  cases,  a  palliative,  if  not  remedy,  superior 
to  the  removals  to  a  milder  foreign  climate,  which  are  so 
frequently  painfully  undertaken.  That  a  combination  of 
the  architectural  and  philosophical  sciences  existing  in. 
England  is  adequate  to  the  erection  of  a  building,  in  wtiich 
the  air  could  be  constantly  maintained  of  a  temperature  as 
mild  as  that  of  Montpellier  or  Madeira,  &c.,  while  the 
superior  equability  would  more  than  compensate  for  any 
slight  deiiciency  in  freshness  and  purity,  there  can  be  no 
reasonable  doubt ;  and  how  infinitely  more,  if  this  could 
be  effected,  a  quiet  residence  at  home,  surrounded  by  at- 
tentive friends,  must  contribute  to  the  care  and  restoration 
of  a  sufferer  by  a  consumpi.ive  attack,  than  a  harassing 
voyage,  succeeded  by  an  uncomfortable  sojourn  amongst 
strangers,  need  not  be  pointed  out. 

But,  though  I  entertain  sanguine  hopes  that,  under  the 
auspices  of  Dr.  Pearson  and  the  eminent  architect  he  re- 
fers to,  the  consumptive  rich  may  be  shortly  accommodated 
amongst  us  with  a  splendid  erection  of  another  Albany, 
of  which  while  the  air  is  as  mild  and  balsamic  as  that  of 
southern  France,  the  extent  and  arrangements  will  admit 
of  the  indulgence  of  fashionable  habits,  and  combine  within, 
itself  the  luxurious  enjoyments  and  comforts  of  home,  with 
the  healthful  influence  of  foreign  climes;  it  would  greatly 
detract  from  mv  satisfaction,  if  I  conceived  that  these  bless- 
in2;s  were  to  be  confmeu  to  the  rich,  and  that  the  con- 
struction of  a  splendid  and  expensive  edifice  was  a.  sine  qua 
von  to  their  attainment.  I  am  persuaded,  however,  both 
from  Dr.  Pear.-on'?  hint.-^  auvi  mv  ov/n  observations,  that  at 
least  the  remedy  of  a  mild  and  equable  temperature  may  be 
compassed  by  persons  in  ttie  middle  station  of  life,  in  their 
own  houses,  and  at  an  expense  not  exceeding  what  they 
would  of  necessity  expend  in  applications  far  less  efiica- 
cjous.     The  ftr^t  essential  seems  to  be  merely  a  suite  of  two 
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air-t'uTht  apartments  and  an  anti-room  opening  into  each 
other,   and  having  no  other  communication  with  the  rest 
of  the  house  than  through  the  anti-room.     OF  these  the 
first  would  strve  for  a  sitting-,  ihe.  innermost  as  a  lodging- 
room.     It  is  quite  obvicus,   that  all  attempts  at  maintain- 
inii  an  equable  temperature  must  be  nugatory,  if  the  patient 
have  to  pass  from  his  sitting-  to  his  lodging- room  through 
a  cold  windv  passage  or  staircase  ;  and  if   the   atmosphere 
of  both  be  not  kept  at  the  same  degree  of  warmth.     There 
are  few  houses  oi"  modern  construction  that  could  not  sr.p- 
ply  two  rooms  on  the  same  floor  opening  into  each  other  : 
and  as  tlie  anti-room,   which  is  essential   for  the  purpose 
of  preventing  a  cold  draught  of  air  on  opening  the  door  of 
the  outer   apartment,   and  for  renewing;    the  air  of   that 
apartm.ent  gradually,   may  be  very  small,    there  are  few 
houses  which  would  not  admit  of  its  erection  on  the  stair- 
head of  the  first  floor.     The  next  essential  is  to   make  the 
rooms   air-tight.     This    may   be    readily   accomplished  by 
double  windows,  the  outer  closely  caulked,  by  walls  accu- 
rately plastered  and  papered,    and  doors  tightly  fitting  and 
listed   if  necessary.     i\n  equable  temperature   is    the  third 
essential.      In  efiecting  this,   fires   in   an  open  stove  seem 
clearly    inadmissible,    if  from  no   other  cause   than  this, 
that  in  an   air-tight  apartment   it  is  almost  impossible  to 
prevent  their  smf)king  ;  besides  which,   it   is  equally  diffi- 
cult to   regulate   their  heat  properlv.     Stoves  of  all  kinds 
are  open    to   the    last  objection,  and    frequently  cause  an 
iiupleasant  and  unwholesome  smell,  evenvvhen  the  smoke 
does  not  escape.     SV^'aw  would  doubtless  be  the  most  ef- 
fectual and  elciiant,   as  well   as  simple  and  pcrliaps  cheap 
mode  of  heating  the  apartments.     All  that  is   wanted   is  a 
plain  and  intelligible  description  of  t!ie  mode  of  its  appli- 
cation, which  could  be  practised  by  any  ordinary  workman. 
Here  \  confess  mv  ignorance  :  indeed  my  chief  reason  for 
now  addressing  you  is  to  request  of  D:.  Pearson,   or  3om« 
other  of  your  intelligent  correspondents,   the  requisite   in- 
formation.    We  were  told   long   ago,  that  some  eminent 
cabinet-maker  was  able  to  warm  alaroe  suite  of  roonjs,  even 
the  garrets  of  his  warehouse,  from    the  steam  of  a  sintrle 
copper ;  and  I  understand  steam  is  applied  also  in  warming 
ihe  Royal  rnstitution;  so  that  the  practicability  of  applying 
it  in  this  way  is  undoubted.     What  is  wanted  is  the  man- 
ner of  its   application,  on  a  small  scale,  in    private  houses. 
I  should   conceive  that  a  boiler,   which  miirht  be   fixed  on 
one  side  of  the  kitchen-fire,  would  heat  water  sufficient  to 
warm  the  air  of  two  nioderate-sized   rooms,      from   this 
Ct  boik-r 
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boiler  a  tin  pipe  might  be  conducted,  being  wrapped  wltft 
wool,  or  some  non-conducting  substance,  until  its  en- 
trance into  the  apartment  to  be  warmed,  and  then  unco- 
vered to  give  out  its  heat.  If  sufficiently  long  or  wide,- 
and  made  always  to  incline  towards  the  boiler,  I  should 
conceive  that  the  greater  part  of  the  steam  would  condense 
and  run  back  into  the  boiler ;  but  of  course  there  oueht  to 
be  some  outlet  or  valve  to  prevent  the  pine's  bursting  .The 
chief  data  wanting  are  the  size  of  the  boiler  and  quantity 
of  water  necessary  to  heat  a  given  space;  the  proper  dia- 
meter of  the  pipe,  the  length  to  which  it  ought  to  extend 
in  the  room  to  be  warmed,  and  its  situation^  whether  near 
the  floor  or  the  cielincT,  Sec.  &c.  It  is  clear,  that  as  little 
of  the  steam  ought. to  escape  uncondensed  as  possible  ;  and 
for  this  purpose,  the  tube  in  the  room  should  be  either  very 
long  or  very  wide,  but  which  f  know  not.  If  the  appa- 
ratus could  be  so  contrived  that  the  condensed  water  would 
return  to  the  boiler,  it  would  be  a  material  point  5  for  the 
great  difficulty  in  adopting  such  plans  is  the  impossibility 
of  settinii  servants  to  attend  to  any  directions  which  re- 
quu'e  frequent  and  precise  observance.  It  is  on  this  ac- 
count that  the  steam-boiler  should  be  immoveably  fixed^j 
and  constantly  heated  without  any  particular  care. 

A  steam  apparatus,  something  on  the  plan  above  de- 
scribed, would,  I  conceive,  he  far  more  effectual,  as  well  as 
less  troublesome,  than  the  pots  of  hot  w^ter  temporarily 
used  by  Dr.  Pearson  :  and  a  simple  and  cheap  mode  of 
ap})lying  it  is  highly  desirable,  not  merely  as  a  mode  of 
heating  the  apartments  of  consumptive  patients,  but  for 
general  adoption  in  many  other  cases  ;  in  particular,  for 
Jieating  rooms  where  collections  of  plants.  Sec.  are  to  be 
kept  dry,  but  free  from  the  dust  and  dirt  which  an  open 
fire  never  fails  to  make.  In  concluding  this  part  of  the 
subject,  I  wish  to  inquire  whether  the  Pennsylvanian  stove, 
invented  by  Dr.  Franklin,  and  which,  from  his  discoveries, 
seems  to  combine  the  warmth  and  cleanliness  of  a  stove 
with  a  sight  of  the  fire,  so  eesential  to  an  Englishman's 
comfort,  has  ever  been  adopted  in  this  country,  or  had  a 
fair  trial  given  to  it  ? 

Though  there  can  be  lii.tle  doubt  that  a  suite  of  rooms 
warmed  in  the  manner  indicated  above  would  be  a  very 
good  succedaneum  during  an  Enr;!ish  winlur  for  an  ex- 
pensive voyage  to  Madeira  or  Lisbon,  and  though  they  who 
are  impressed  with  a  proj;er  sense  of  the  horrors  of  con- 
sumption woidd  deem  the  conseq'.ient  confinement  as  a 
trifling  price  for  the  advantage  derived;  it  is  uot  to  be  de- 
nit  d 
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hied  that  it  would  be  found  very  difficult  to  iuduce  con- 
sumptively-inclined patients  to   forgo  the  pleasure  of  out- 
door exercise,  and   submit   to   such  a  confining   regimen. 
But  it  has  long  struck  me,  that  means  might  be  devised  to 
enable  this   numerous   class,    who    purchase  every  sunny- 
walk  in  winter  with  the  risk  of  their  existence,  to  enjoy 
their  present  liberty  with  far  less  danger.     It  is  well  known, 
that  the  great  source  of  harm  to  persons   with  tender  lungs 
is  the  sudden  and  great  changes  of  temperature,  especially 
from  cold  to  keai,  which  no  one  who  stirs  out  in  an  Eng- 
Jish  winter  can  well  avoid.     The  succession  of  a  cold  frosty 
^ir  to  the  hot  temperature  induced  by  a  large  fire  and  tea; 
then   perhaps  a  walk  on  the  sunny  side  of  a  street,  ex- 
changed for  the  piercing  cold  of  the  shaded  and  exposed 
side;  and  the  whole  ended  by  entering  into  a  hot  room, 
and  rushing  to  a  laro;e  fire,  where  the  irritability,  or  whatever 
we  call  it,  of  the  bodv  is  extraordinarily  condensed : — such 
is  the  succession  v;hich  thousands  are  every  winter  repeat- 
edly exposing  themselves  to  :  And  can  we  wonder  at   the 
result  to  those  who  are  of  a  consumptive  habit?     But  how 
to  avoid  these  changes  and  yet  stir  from  home  is  the  ques- 
tion.    In  one  way  this  may  be  certainly  effected  ; — by  the 
application  of  a  handkerchief  to  the  mouth  and  nose,  so  as 
to  prevent  the  air  from  ever  passing  into  the  lungs  when  in 
its  coldest  state,   much  of  the  danger  of  short  excursions 
in  the  open  air  may  he  prevented.     Of  this  fact   I   have 
had   ocular  demonstration  in  the  case  of  a  friend,   who, 
before  his  adoption  of  this  plan,  had  constant  and  severe 
colds  through  every  winter,   but,   since  he  pursued  it,  has 
been  nearly  if  not  altogether   free   from  them.     And  this 
gentleman  is  now  able  comfortably  to  accept  winter  invita- 
tions, which  formerly  he  was  under  the  necessity  of  de- 
clining, or  of  looking  forward  to  with  horror. 

But  would  it  not  be  practicable  to  invent  a  substitute  for 
the  pocket-handkerchief,  which  it  is  tiresome  to  hold,  and 
too  closely  confines  the  breath  ?  Might  not  a  kind  of  mask 
consisting  of  a  frame,  which  should  closely  apply  to  the 
lower  part  of  the  face,  covered  with  three  or  four  thick- 
nesses of  gauze,  be  very  advantageously  employed  for  the 
same  end  ?  Such  a  veil  would,  I  conceive,  constantly  keep 
the  lungs  in  an  atmosphere  never  much  below  sixty,  while 
the  interstices  of  the  gauze  would  readily  admit  of  the  re-  ~ 
quisitc  quantity  of  air,  which,  thus  gradually  mixed  with 
the  interior  warmer  mass,  could  never,  even  in  the  coldest 
weather,  cool  the  membrane  of  the  lungs  so  as  to  make  it 
dangerous  to  come  into  a  warm  room,  or  approach  a  fire. 
Vol.  35.  No,  141.  Jan,  1810.  E  The 
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The  only  objection  that  I  can  see,  is  the  ridiculous  figure 
that  persons  furnished  with  such  masks  would  at  first  be 
thought  to  cut.  But  this  would  soon  have  an  end.  The 
adoption  of  such  veils  by  a  few  of  the  great  would  be  suffi- 
cient to  induce  even  the  robust  to  wear  them  ;  and  in  re- 
ality there  would  be  much  less  to  laugh  at  than  there  was 
at  the  first  use  of  umbrellas,  inasmuch  as  a  man's  lungs 
are  somewhat  better  worth  protecting  than  his  coat. 

T  shall  be  glad  if  these  hasty  and  indigested  hints  prove 
of  any  value  in  furthering  the  laudable  views  of  Dr.  Pearson, 
I  am,  sir,  your  most  humble  servant, 

January-  15,  1810.  CeNEPS. 
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^'  The  Rudiments  of  Chemist ry^  illustrated  by  EjcpeivnentSy 
and  eight  Copper-plate  Engravings  of  Chemical  Appa- 
ratus."    By  Samuel  Parkes.     Price  5s,  in  Boards. 

X  HERE  is  much  to  commend  in  this  little  volume,  which 
contains  the  principal  chemical  facts,  detailed  with  pre- 
cision and  perspicuity,  and  illustrated  with  apposite  expe- 
riments :  but  after  the  luminous  discoveries  of  Mr.  Davy, 
— discoveries  which  have  entirely  changed  the  relation  and 
dependence  of  the  various  facts  which  constitute  chemical 
science, — we  cannot  but  express  our  surprise  that  Mr.  Parkes 
should  have  adopted  such  an  arrangement  as  the  following : — 
Introduction;  Atmospheric  Air;  Caloric;  Water;  Earths; 
Alkalies;  Acids;  Salts;  Simple  Combustibles;  Metals; 
Oxides;  Combustion;  Chemical  Affinity.  In  typography 
and  mechanical  structure  the  present  work  is  an  exact  pic- 
ture of  Blair's  Grammar  of  Chemistry,  nor  could  a  better 
model  have  been  followed  for  an  elementary  work  of  this 
kind  ;  but  justice  demands  that  we  should  add,  it  is  far  more 
correct  in  its  detail  of  facts. 


^'  An  Essay  on  the  Effects  of  Carbonate,  and  other  Pre- 
parations of'  Iron,  upon  Cancer :  with  an  Inquiry  into  the 
Nature  of  that  and  other  Diseases  to  which  it  bears  a  Re- 
lation," By  Richard  Carmichael,  Surgeon,  Second 
Edition,  considerably  enlarged  and  improved,  Sro. 
Dublin  printed,  and  sold  by  Murray,  London. 

Though  subjects  of  medicine  may  find  their  way  to  the 
public  by   publications  confined  to  that  science,  yet,  as  a 
branch  of  natural  philosophy,  we  have  always  been  ready 
to  receive  a  selection.     The  disease  to  which  this  work  re- 
fers 
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JPers  is  too  well  known  in  its  fatality  to  require  any  intro- 
ductory remarks,  but  ihe  remedies  have  for  the  most  part 
been  concealed  from  the  public.  Hence,  solitary  success- 
ful cases  only  having  been  published  with  care,  the  faculty 
have  been  unable  lo  judge  of  the  comparative  value  of  a 
remedy  they  could  know  but  imperfectly.  Nothing  there- 
fore could  he  more  desirable  than  a  performance  like  Mr. 
Carniichaers,  nor  could  ativ  thing  be  ushered  into  the 
world  with  more  modesty  or  proprietv.  ''  When  I  first 
published,"  says  the  author,  "  my  Essay  on  the  Effects  of 
Carbonate  of  iron  upon  Cancer,  there  was  nothing  I  so 
much  dreaded  as  the  loo  sanguine  expectation  of  the  public, 
and  that  a  reniedv  that  succeeded  in  one  instance  would 
be  required  in  every  other  to  overcome  this  disease  in  all  its 
staires,  or  be  rejected  as  useless  because  it  could  not  per- 
form impossibilities.  My  own  hopes  were  but  moderate, 
and  I  was  careful  that  they  should  not  wander  far  beyond 
the  certainty  of  mv  experience;  but  my  experience  nvas  so 
circumscribed,  that  1  could  merely  guess  at  the  virtues  of 
the  medicine  rather  than  appreciate  its  value.  This  is  a 
misfortune  I  have  not  now  to  complain  of; — many  and  va- 
rious are  the  cases  a  short  interval  has  brought  wiihin  my 
care  or  observation — alike  in  their  symptoms,  however  dif- 
ferent their  circuntstances — and  variable  the  event  of  suc- 
cess or  disappointtnent.  But  if  experience  has  taught  me, 
that  in  particular  instances  the  medicine  mav  prove  ineffi- 
cacious^  and  must,  where  the  ravages  of  the  malady  are 
great  and  extensive,  yet  J  had  almost  universally  the  satis- 
faction of  discovering  its  efficacy,  wherever  the  cancerous 
mass  was  not  very  much  enlarged  :  and  even  when  this  was 
the  case,  instances  were  not  wanting  of  a  perfect  recovery, 
and  seldom  indeed  did  it  happen  that  the  disease  was  unal- 
leviated  by  the  medicine." 

It  is  no  small  compliment  to  the  author,  that  his  pro- 
posed remedy  has  been  preltv  general Iv  adopted  bv  many 
of  the  most  eminent  of  the  Eundon  faculty,  and  that  this 
adoption  is  becoming  daily  more  general. 

The  plan  pursued  m  the  arrangement  of  the  work  is  as 
follow  s : 

1st.  A  detail  of  the  most  remarkable  cases  wiihin  the 
author*s  knowledge. — These  are  subdivided  into  such  as 
were  cured  by  iron — such  as  were  alleviated,  and  such  as 
were  neither  cured  nor  alleviated. 

2d.  Tlie  opinions  of  the  ancients  and  moderns  concern- 
ing cancer. 

3d.  Cousideraiion  of  the  nature  of  cancer. 

E  2  4th. 
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4th.  Treatment  of  cancer. 

These  are  followed  by  some  miscellaneous  remarks  on 
the  predisposition  to  cancer,  and  its  connexion  with  other 
diseases ;  and  an  attempt  to  answer  the  queries  of  the  so- 
ciety formed  in  London  for  the  cure  of  cancer. 

The  cases  of  cancer  cured  by  preparations  of  iron  amount 
to  30,  all  well  authenticated;  and  many  of  them  com- 
municated to  the  author  from  various  respectable  sources. 

The  number  alleviated  is  eleven,  and  those  in  which  the 
remedy  produced  no  good  effects  are  seven. 

We  shall  pass  over  the  account  of  the  ancient  opinions 
concerning  cancer,  and  even  of  the  moderns.  Of  the  lat- 
ter our  author  remarks  : 

"  Theories  founded  on  such  uncertain  arguments  scarcely 
deserve  attention,  only  that  they  prove  how  frequently  the 
symptoms  of  this  disorder  have  given  the  notion  of  its  pro- 
duction by  the  action  of  living  a>iimals.  They  seem  to  have 
nearly  dropped  into  oblivion,  till  revived  by  Dr.  Adams^ 
who  supports  with  much  ingenuity  and  appearance  of  truth, 
opinions  peculiar  to  himself  on  this  subject.  As  the  foun- 
dation of  this  theory,  he  premises,  that  hydatids  possess 
the  simplest  form  in  which  animal  life  can  well  be  sup- 
posed to  exist;  and  as  the  experiments  of  Doctor  Hunter 
only  prove  in  ihem  a  contractile  force,  which  is  allowed  to 
be  sufficient  evidence  of  their  life  ;  so  if  a  similar  property 
can  he  proved  in  the  contents  of  a  cancerous  tumour^  jheir 
separate  vitality  is  equally  deducible, 

*^  In  cancerous  breasts,  he  remarks,  there  is  always  found 
a  quantity  of  yellow  greenish  fat ,  which  is  contained  in 
cysts,  these  together  he  denominates  Carcinomatous  Hy- 
datids ;  and  to  prove  their  contractile  power,  he  directs  the 
following  experiment  to  be  made.  *  Immediately  after  the 
operation,  take  the  amputated  part,  and  cut  it  in  a  trans- 
verse, or  indeed  in  any  direction,  and  wherever  you  dis- 
cover this  fatty  appearance,  you  will  see  the  surface  at  first 
smooth  under  your  knife.  In  an  instant  after  you  will  find 
a  papillary  appearance  all  over  this  yellow  green  surface. 
Each  of  these  papillas  you  will  find  the  contents  of  a  cap- 
sule, the  contraction  of  which  has  produced  this  conical 
figure.* 

*^  The  other  observations  in  support  of  his  theory  chiefly 
tend  to  prove,  that  those  parts  usually  affected  with  cancer 
are  endued  with  but  little  powers  of  life;  and  which  there- 
fore we  would,  a  priori,  suppose  to  be  best  adapted  for  the 
nidus  and  support  of  beings  possessing  a  separate  existence. 
Among  those  are  the  organs  subservient  to  the  preservation 

of 
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of  the  species  and  not  necessary  to  the  existence  of  the  in- 
dividual, as  the  breasts  and  nteriis  in  women  and  the  testi- 
cles in  men,  which  arc  most  suceptible  of  the  disease  at  that 
period  of  life  when  they  become  useless,  and  consequently 
possess  but  a  small  portion  of  vitality ;  however,  that  the 
cancerous  predisposition  may  be  anticipated  by  injuries, 
which  render  them  entirely  or  in  part  incapable  of  per- 
forming their  usual  functions. 

*^  As  to  the  scirrhous  structure  which  forms  the  most 
considerable  portion  of  cancer,  and  possesses  somewhat 
the  appearance  of  softened  cartilage^  he  argues,  that  ^  if 
carcinomata  pass  through  the  same  stages  as  Dr.  J.  Hunter 
has  remarked  of  the  common  or  lymphatic  hydatid,  is  it 
not  probable  that  on  the  death  of  any  of  them  suppuration 
will  follow,  and  that  this  suppuration  may  expose  the 
living  hydatids  in  such  a  manner  that  many  of  them 
may  die  from  not  being  surrounded  by  living  animal  mat- 
ter? To  prevent  this,  he  conceives  a  fungus  is  formed, 
which  incloses  individuals  or  clusters  of  them  in  separate 
compartments,  so  that  the  death  of  one  set  produces  no 
effect  on  the  rest.*  However,  the  Doctor  does  not  inform 
us  whether  this  functus  is  produced  by  the  hydatids  for  their 
own  preservation,  or  by  the  surrounding  parts  for  the  pur- 
pose of  preventino;  the  departure  of  those  troublesome  visi- 
tors; if  the  latter^is  the  case,  it  at  least  proves,  that  we  do 
not  always  profit  by  the  assistance  of  the  vis  medicatiix 
naturae. 

*'  But  when  the  mind  rests  a  length  of  time  on  any  fa- 
vourite theory,  it  is  too  apt  to  seize  only  the  evidencg^that 
may  confirm,  and  to  neglect  altogether  that  which  may 
subvert  the  opinions  it  has  formed  :  thus  the  ingenious  au- 
thor, who  has  the  merit  of  opening  a  new  field  of  inquiry, 
overlooks  some  obvious  circumstances  that  are  strongly 
adverse  to  his  theory,  which  appears  to  me  to  have  its 
foundation  in  the  following  circumstances;  viz.  the  colour, 
the  quantity,  and  the  consistence  of  the  yellow  greenish  fat 
above  taken  notice  of,  together  with  its  accumulation  in 
capsules,  and  the  papillary  appearance  expressive  of  motion 
observable  on  di\'iding  it  by  a  transverse  section. 

'^  But  these  appearances  seem  to  be  merely  the  effects  of 
the  deranged  actions  of  the  animal  ceconomy  ;  except  the 
one  evincing  a  contractile  power  in  what  he  terms  capsules, 
but  which,  notv^ithstaivJing  repeated  investigation,  1  never 
could  perceive.  1  he  colour  of  the  fat  in  cancerous  breasts, 
that  Doctor  Adams  seems  to  lay  so  much  stress  on,  may 
be  produced  bv  animal  hepatic  air,  which  Doctor  Crawford 
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has  proved  to  be  '  cap:ib]e  of  imparting  to  tlie  fat  of  animals 
recently  killetl  a  green  colour/  and  that  this  very  air  united 
with  ammonia  escapes  in  great  abundance  from  cancerous 
as  well  as  o^her  malignant  ulcers*/' 

''  1  have  thus,"  savs  our  author,  ^'  extensively  consi- 
dered the  opinions  of  Dr.  Adams,  which,  notwithstanding 
the  objections  that  occur,  appear  to  explain  the  phsenomena 
of  the  disease  more  satisfactorily  than  any  that  have  yet 
been  offered;  and  I  confess  I  cannot  but  agree  with  him 
in  the  fundamental  part  of  his  theorv,  the  indf^ pendent  life 
of  cancer  ;  but  my  sentiments  ?re  somewhat  ditVerent  con- 
cerning the  part  in  which  that  life  is  resident." 

Mr.  Carmichael  then  proceeds  to  offer  his  opinion  of 
cancer  as  a  ?arasytic  animal  (a  term,  we  believe,  first  used 
by  Doctor  Adams).  This  leads  to  a  verv  interesting;  history 
of  parasyiic  p!<n\s  and  animals,  which  he  traces  ihroucih  all 
the  w  ritings  of  l^arwin,  Wiildenow,  Hunter,  and  several 
others. 

In  the  succeeding  chapter  the  author  enters  more  parti- 
cularly into  the  evidence  of  the  vitality  of  cancer.  The  first 
of  these  is,  that  the  cancerous  substance  has  no  communi- 
cating vessels  with  the  parts  m  which  it  grows,  and  the  in- 
sensibility of  the  person  in  whom  it  finds  a  nidus  to  any 
injury  confined  to  the  cancerous  mass.  ^d.  That  carci- 
noma arises  in  parts  naturally  endued  with  little  life,  or 
which,  from  their  nature,  are  more  inclined  to  run  into 
decomposition,  particularly  the  organs  in  each  sex  subser-r 
vient  to  generation,  after  the  period  is  passed  in  which  they 
can  be  used  for  such  purposes.  3d.  From  the  fair  presump- 
tum  that  when  suppuration  takes  place,  it  is  not  of  the  can- 
cerous substance  itself,  but  of  the  neighbouring  parts,  which 
arc  stimulated  to  suppuration  by  the  previous  death  of  one 
part  of  the  carcinomatous  mass,  according  to  a  law  first 
discovered  by  Mr.  Hunter,  that  a  living  animal  confined 
within  the  substance  of  another  animal  does  not  stimulate 
to  suppuration  ;  but  that  the  same  animal  when  dead  sti- 
mulates like  any  other  extraneous  substance.  4th.  **  The 
origin  of  carcinoma  first  commencing  in  a  point — the  forma- 
tion of  cysts  in  its  texture,  containing  a  fluid — those  cysts 
evincinii  a  coniraciilt  power,  by  a  lorcible  expulsion  of  their 
contents  on  being  punctured,  are  all  circumstances  which 
strongly  impress  the  idea  that  carcinoma  is  possessed  of  in- 
dividual lite."     in  this  divi&ion   the  author  enters  much 
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into  the  general  relation  between  hydatids  and  cancer. 
5th.  The  locality  of  the  disease.  6th.  The  peculiar  kind  of 
pain,  which  is  sofnetimes  compared  by  the  patient  to  the 
cnawing  of  an  animal. 

*'  Such  are  the  facts,'*  concludes  Mr.  C,  ''  that  lead 
me  to  adopt  the  unnatural  hypothesis  that  cancer  enjoys  an 
independent  animal  existence  in  the  body  on  which  it  preys; 
and  when  another  theory  offers  itself  that  so  precisely  meets 
every  circumstance,  and  so  perspicuously  disentangles  every 
difficulty  of  this  obscure  and  intricate  disease,  1  shall  with-, 
out  hesitation  relinquish  opinions  that  I  confess  are  difficult 
to  digest,  and  most  difficult  to  him  whose  reading  has  been 
most  extensive.  Vain  indeed  would  be  any  effort  to  render 
them  palatable  to  minds  versed  in  systems  of  every  branch 
of  philosophy,  if  they  had  not  previously  learned  the  vanity 
of  all  human  knowledge,  and  the  futility  of  attempting  to 
embrace  within  systems  the  infinite  variety  of  nature." 

We  cannot  help  remarking,  that  most  if  not  all  these  ar- 
guments in  favour  of  the  vitality  of  cancer  are  urged  by 
Dr.  Adams.  The  second  indeed — that  carcinoma  arises  in 
parts  naturally  endued  vvlth  little  life,  is  somewhar  diffe- 
rently stated  by  that  author.  In  accounting  for  the  breasts, 
ovaries,  uterus,  and  testicles  becoming  the  nidus  for  hy- 
datids in  general,  as  well  as  for  what  he  ccills  carcinomatous 
hydatids.  Dr.  Adams  assumes  as  a  cause,  that  such  parts 
are  not  necessary  for  the  existence  of  the  supporting  ani- 
mal, and  that  after  a  certain  time  they  become  useless  fW 
those  offices  for  which  only  they  are  destined. — That  by 
injury  that  uselessness  may  be  anticipated,  and  that  in  some 
females  who  are  barren,  the  parts  ab  i/iilio  being  useless, 
the  breast  becomes  the  nidus  for  cancer  at  a  very  early  pe- 
riod.— The  last  argument  produced  by  Mr.  Carmichael  we 
think  might  be  omitted.  Gnawing  pain  is  a  very  common 
term  for  rheumatism — darting  is  a  much  more  usual  de- 
scription for  cancer  among  the  unhappy  sufferers.  We 
mean  not  by  these  remarks  to  detract  from  the  candour 
or  merits  of  the  author.  He  seems  to  have  omitted  scarcely 
any  other  opportunity  of  introducing  Dr.  Adams's  name, 
and  always  with  respect :  and  as  to  his  own  opinions,  ii 
must  be  admitted  that  they  stand  on  the  fairest  ground— 
ihe  success  of  a  generally  adopted  practice. 

Mr.  C,  next  enters  on  the  ''  treatment  of  cancers."  In 
this  most  important  part,  and  which,  notwithstanding  the 
envy  of  some  of  our  contemporaries,  we  think  we  may 
truly  call  his  own,  as  far  as  any  philosophical  view  of  the 
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subject  extends,  we  are  ready  to  eive  every  credit  to  the 
ingenious  author.  Our  limits  will  not  permit  us  to  follow 
him  through  the  whole,  but  we  cannot  help  remarking, 
that  every  part  shows  equal  industry  and  genius. — After 
remarking  the  various  unsuccessful  attempts  hitherto  made, 
he  engages  in  an  inquiry  concerning  the  uses  of  iron  in  the 
system — The  diseases  arising  from  an  excess  of  the  oxide 
of  iron— Those  arising  from  a  deficiency  of  the  same  From 
all  these,  many  valuable  inductions  follow  on  cancer  and 
some  other  equally  deplorable  diseases. 

The  work  concludes  with  an  attempt  at  answering  the 
queries  of  the  medical  committee  of  the  society  for  investi- 
gating the  nature  and  cure  of  cancer,  and  the  plan  of 
a  hospital  in  Dublin  for  the  reception  of  cancerous  pa- 
tients. Of  the  first,  we  cannot  help  lamenting  that  we  hear 
so  little  of  a  society  which  seemed  at  one  time  to  promise 
so  much.  The  author's  answers  of  course  respect  princi- 
pally passages  referred  to  in  his  work.  Of  the  second,  we 
cannot  help  regretting  that  the  inconvenience  remarked  by 
Dr.  Adams,  in  his  Treatise  on  the  Cancerous  Breast,  should 
be  so  soon  forgotten.  Can  there  be  a  more  dreary  prospect 
for  cancerous  subjects,  than  to  be  constant  witnesses  of 
its  frequent  fatality,  and  the  agonies  of  their  fellow -suffer- 
ers ?  Would  not  the  funds  of  such  an  institution  be  better 
employed  in  supporting  the  patients  among  their  friends, 
and  administering  remedies,  than  in  erecting  expensive 
buildings  ?  We  cannot,  by  these  few  remarks,  be  sv  '3- 
pected  of  a  wish  to  detract  from  the  merit  of  a  work  which 
does  equal  honour  to  the  head  and  heart  of  the  author. 


Practical  and  descriptive  Essays  en  the  Economy  of  Fuel 
and  Management  of  Heat,  Essay  First,  By  Robertson 
BucHANNAN,  CivH  Engineer,  Svo.  Witk  2  Engravings. 

The  public  having  given  a  very  favourable  reception  to  a 
short  Essay  on  the  IVarming  of  Mills  and  other  Buildings 
ly  Steam,  published  by  Mr.  Buchannan  in  IS07,  and  of 
which  we  took  notice  in  our  xxixth  vol.  p.  272,  instead  of 
merely  reprinting  that  Essay,  he  has  been  induced  to  ex- 
tend his  plan  to  a  series  of  Essays  under'the  above  title,  of 
which,  the  first,  consisting  of  250  pages,  has  just  made  its 
appearance.  It  is  divided  into  three  parts.  Part  I. — liffects 
of  Heat — Means  of  Measuring  it — Fuel,  &c. — Section  1, 
Heat,  Thermometers,  Tables;  2,  Expansion  of  Solids  aud 
Liquids^  Tables  3  3;  Specific  Heat  of  Gases,  Liquids  and 
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Solids,  Tables ;    4,   Combustion,  various   Kinds  of  Fuel ; 

5,  Motion  of  Heat  on  the  conducting  Power  of  Bodies, 
Refrigeration;  6,  Ebullition,  Steam,  Tables  of  Expansion 
of  xAir,  Water,  and  other  Liquids  ;  7,  Ignition.  Part  II. 
— Heating  Mills  and  other  Buildings  by  Steam  : — Stctioa 
1,  Proportionate  Size  of  Boilers  ;  2,  Proportion  of  Steam- 
Pipes  for  Heating  a  given  Space;  3,  Substance  and  Surface 
of  the  Pipes;  4.  General  Observations  respecting  Arrano-e- 
ment,  Sec;  3,  Of  the  Method    of  connecting  the  Pipes; 

6,  Description  of  the  Boiler  with  its  Apparatus ;  7,  Sy- 
phons; S,  Arrangements  in  actual  Use  in  Mills,  Dwell- 
ings, and  Baths.  Pakt  III.— Drying  and  Heating  by 
Steam  applied  to  Manufactures,  &c. 

The  volume  before  us  exhibits  in  a  condensed  yet  per- 
spicuous manner  the  principal  laws  which  regulate  the 
phaenomena  of  heat,  including  all  the  recent  discoveries  of 
modern  philosophers,  and  the  best  practical  application  of 
them  which  we  have  yet  met  with  to  the  various  purposes 
coming  within  the  plan  of  the  author.  To  civil  entrineers, 
and  others  whose  professional  avocations  embrace  such 
objects  as  Mr.  Buchannan  has  illustrated,  we  cannot  re- 
commend it  in  terms  beyond  its  merits. 

Mr.  T.  Woodfall,  assistant  secretary  to  the  Society  for 
theEncouragementof  Arts,  Manufactures,  and  Commerce^ 
bas  announced  his  intention  to  publish,  by  subscription,  in 
2  volumes,  Svo,  the  whole  of  the  very  valuable  papers  on 
Agriculture  which  have  been  brought  before  the  Society, 
The  approbation  given  by  the  Society  to  these  document's, 
which  embrace  every  subject  connc  cted  with  ao-nculturei 
and  extensive  details  of  valuable  experiments  and  observa- 
tions, cannot  fail  to  recommend  the  present  undertaking  to 
the  notice  of  the  public. 

Mr.  Ayshford,  member  of  the  Royal  College  of  Sur- 
geons, and  assistant  surgeon  in  the  Royal  ArtilTery,  has  in 
the  press  An  Epitome  of  Anatomy,  comprised  in  a  series 
ot  tables.  The  work  will  form  a  thin  quarto  volume  ;  and 
as  its  object  is  to  furnish  a  copious  vocabulary  for  the  stu- 
dent of  anatomy,  perspicuity  and  simplicity  of  arran^'-emem 
have  been  cLie{]y  aimed  at  by  the  author.  ° 
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X.   Proceedings  of  Learned  Societies. 

ROVAL    SOCIETY. 

January  T1, — The  president  in  the  chair.  This  society 
having  assenibled  after  the  holidays,  a  summary  of  Mr, 
Kame's  observations  on  dissecting  iheman  who  lately  died 
in  the  hospital  in  conseqnence  of  the  bite  of  a  rattle-snake 
was  read.  JMr.  Home  related  all  the  symptoms  from'the  time 
the  patient  was  bitten  till  his  deaths  which  corresponded 
with  those  observed  by  Dr.  Russel  at  Aleppo,  and  were ; 
torpor  in  the  part,  swelled  arm,  pain,  fever,  delirium  ;  low 
rapid  pulse,  generally  100,  mortification  and  death  after  18 
days*  suffering.  On  opening  the  body,  the  blood  in  the 
pericardium  had  a  frothv  appearance,  and  the  skin  of  the 
arm  separated  entirely  from  the  muscles,  as  observed  by 
Dr.  R.  Mr.  H.  related  two  or  three  other  cases  of  the 
bites  of  snakes  terminating  in  the  same  manner  and  with 
similar  effects. 

The  evenings  of  the  ISth  and  ?5th  were  occupied  in 
reading  a  very  long  and  important  paper  on  the  con)para- 
tive  qualities  and  strength  of  British  and  foreign  culinary 
^Vd,  by  Dr.  Henry,  of  Manchester.  After  stating  the 
jjopular  prejudrcein  favour  of  the  supposed  superior  strength 
of  fo-reign  salt,  compared  with  British,  Dr.  H.  proceeded 
to  detail  the  general  process  of  preparing  salt  in  different 
parts  of  England  and  Scgtland,  compared  with  the  sea  or 
bay-salt  from  St.  Ubes,  which  is  vulgarly  believed  to  pre- 
serve meat  better  than  English  bay-salt.  To  ascertain 
if  there  could  be  any  reason  for  this  belief,  Dr.  H.  ana- 
lysed specimens  from  all  the  mines  and  manufactories  of 
the  common  salt  of  conmierce,  and  found  their  results  so 
analogous,  as  to  render  any  great  difference  in  their  curative 
powers  almost  impossible.  The  results  of  his  experiments 
he  drew  up  in  a  tabular  form,  exhibiting  the  constituent  prin- 
ciples of  the  salt  of  various  places;  in  1000  parts  he  found 
the  quantity  of  muriate  of  soda  to  vary  only  from  935  to 
968,  the  lowest  and  highest  in  any  culinary  salt.  In  the 
foreign  salt  he  generally  found  two  or  three  parts  more  of 
muriate  of  soda  than  in  the  British  ;  but  this  advantage  was 
more  than  counterbalanced  bv  the  extra  quantity  of  sul- 
phates of  lime  and  magnesia  in  foreign  salt :  the  latter  sub- 
stances also  exist  in  British  salt,  but  generally  in  much 
Jess  proportions,  particularly  the  sulphate  of  lime.  Hence 
Dr.  H.  concluded  that  our  native  salt  is  in  every  respect 
equal  to  foreign  salt  for  the  preservation  of  provisions,  and 
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that  the  vulgar  prejudice  against  it  should  be  instantly  re- 
moved bv  every  rational  and  practicable  means,  as  injurious 
to  the  commerce  and  prosperity  of  the  kingdom. 

In  the  process  ot  manufacturing,  he  observed  that  in  the 
North  ot  Scotland,  where  the  fire  to  the  pans  is  allowed  to  be- 
come low  by  neglect  on  Sundays,  a  species  of  very  strong  salt 
has  been  produced  in  consequence,  which  has  obtained  the 
name  of  "  Sunday  salt,^'  which  he  thinks  even  more  pow- 
erful than  any  foreign  salt.  The  cause  of  this  superiority 
he  attributes  to  the  slowness  of  evaporation,  which  makes 
the  grain  of  the  salt  larger.  Large-grained  salt  is  best  for 
curing  dry  meat,  as  it  dissolves  more  gradually,  and  ahvavs 
affording  fresh  supplies  of  saline  moisture;  small-grained, 
on  the  contrary,  is  best  for  making  brine.  The  decrepita- 
tion of  all  salt  Dr.  H.  found  nearly  alike  ',  the  v.ater  of 
crystallization  being  in  very  small  quantities, not  exce^^ding 
two  or  three  percent,  in  salt  dried  at  the  usual  temperature 
of  212.  The  specific  gravity  is  also  very  little  different^ 
that  of  St.  Ubes  was  iy6S,  while  the  British  varied  from 
20-23  to  20S8. 

In  concluding,  the  author  related  some  of  the  tedious  and 
complex  operations  which  he  adopted  in  these  researches, 
in  order  to  ascertain  the  relative  and  constituent  principles^ 
of  the  various  kinds  of  common  ?alt.  Luna  cornea,  or 
muriate  of  silver,  was  one  of  his  principal  tests  ;  but  the 
experiments  to  detect  the  sulphates  of  magnesia  and  of  lime 
were  tedious  and  complex,  especially  in  ascertaining  the 
presence  of  an  ammoniacal  sulphate  of  macrnesia.  Aniono* 
many  other  curious  experiments  by  this  able  operator,  he 
ascertained  the  cowpfl//Z'?7i/y  of  sulphate  of  soda  and  sulphate 
of  magnesia  in  the  same  liquid,  contrary  to  the  chemical 
axiom  laid  down  by  Mr.  Kirwan.  It  was  not,  however, 
till  after  two  days  digesting  that  a  very  small  quantity  of 
ihcse  salts  was  found  lo  be  partially  united,  and  from  this 
experiment  the  author  does  not  seem  disposed  to  question 
the  truth  or  utility  of  Mr.  Kirwan's  position  in  regaid  to 
salts  in  their  natural  state. 

SOCIETY    OF     ANTIGUARIES, 

Some  curious  particulars  respecting  the  fonner  perquisites 
at  the  Board  of  Green  Cloth,  and  the  conduct  of  Sir  Gil- 
bert Talbot,  keeper  of  the  king's  plate  during  the  reio;n  of 
William  III.,  were  read.  The  only  uselul  facts  which  this 
paper  established  were,  that  in  former  as  well  as  the  j^jsent 
limes,  avarice,  intrigue,  violent  passions,  and  love  of  places 
ind  perquisites  prevailed. 

Mr. 


7(5  Linncea?i  Society. — Fiinl  Glass. 

Mri  Douce  exhibited  to  the  society  a  French  marriage 
token,  never  used  as  a  coin,  and  consequently  not  noticed 
in  any  work  on  coins  or  medals.  On  the  one  side  it  bore 
the  circular  inscription  "  Pour  Epouse,"  round  fieurs  de 
lys,  with  a  D  at  the  bottom  ;  and  on  the  other  ''  Denirs  de 
Foy,"  with  united  hands.  These  tokens  were  formerly 
given  in  betrothing  brides.  Mr.  D.  quoted  several  decrees 
and  ceremonies  relative  to  the  performance  of  marriage^ 
and  among  others  a  decree  of  the  council  of  Toledo^  pro- 
hibiting the  queens  of  Spain   to  marry  a  second  time. 

The  Right  Hon.  Sir  J.  Banks,  Bart.  President  of  the 
Royal  Society,  communicated  a  curious  parchment  roll,  ex- 
hibiting the  marks  made  on  the  beaks  of  swans  and  cygnets 
in  all  the  rivers  and  lakes  in  Lincolnshire,  accompanied  with 
an  account  of  the  privileges  of  certain  persons  keeping 
Ewans  in  those  waters,  and  the  duties  of  the  king's  swanherd 
in  guarding  these  fowls  from  depredation,  and  preventing 
any  two  persons  from  adopting  the  same  figures  or  marks 
on  the  bills  of  their  swans.  The  number  of  marks  con- 
tained in  the  parchment  roll  amounted  to  "219,  all  of  which 
were  different,  and  confined  to  the  small  extent  of  the  bill 
of  the  swan.  The  outlines  were  an  oblong  square,  circular 
at  one  end,  and  containing  dots,  notches,  arrows,  or  such 
like  fii^ures,  to  constitute  the  difference  in  the  marks  of  each 
person's  swans.  Laws  were  enacted  so  late  as  the  1-Jth  of 
Ehzabelh,  for  the  preservation  of  the  swans  in  Lincoln- 
shire. 

LINN^AN  SOCIETY. 

January  16. — Dr.  Maton,  vice-president,  in  the  chair. 
Read  a  description  of  some  new  species  of  plants  from  New 
Holland,  by  Edward  Rudge,  esq.,  F.L.S.  Part  of  a  paper 
by  William  Spence,  esq.,  F.L.S  ,  was  also  read,  on  a  ge- 
r.us  of  insects  named  Choleva  by  Latreillc,  with  a  descrip- 
tion of  cighlcen  British  species,  which  was  prefaced  bv 
*ome  remarks  on  the  comparative  merits  of  the  different 
systems  of  entomology. 


XL  LiteU'igence  and  Misccllaiieoiis  Articles, 

FLINT  GLASS. 

JL  HE  French  arlists  still  continue  their  exertions  to  manu- 
fact«.e  Piint  glass  to  rival  if  possible  that  of  this  country. 
In  our  33d  volume  we  gave  a  report  of  a  committee  ap- 
poliUe-d  by  ibe  French  Institute  to  examine  some  attempts 
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of  this  kind  made  bv  a  M.  Doiifourgerais.  A  similar  re- 
port has  been  recentlv  published  by  the  Institute  on  a  spe- 
cimen of  flint  glass  presented  by  Messrs.  Kraines  and 
LanQon.  It  is  described  as  ot  great  purity,  and  totally  de- 
void ot  striK  :  its  specific  gravity  is  to  that  of  the  English 
flint  glass  as  37  to  33  :  dispersive  powers  very  great,  being 
as  5  t°o  2  with  common  glass,  while  the  propt^-riion  of  com- 
mon ela>s  to  flint  giass  is  9  to  3.  Its  refraction  being 
described  as  very  stmng,  the  foci  of  the  glasses  maile 
with  this  olass  are  one-fourth  shorter  than  comnion  glass. 
M.  Delambre  informs  the  Institute  that  he  has  made  ex- 
periments with  an  achromatic  glass  of  the  above  mate- 
rials, and  pronounces  it  to  be  far  superior  to  a  telescope 
of  equal  size  made  by  Dollond. 

J  HERNIA. 

Tn  a  recent  foreign  journal  the  following  new  remedy 
for  hernia  has  been  proposed  by  a  M.  G.  Tarenne  : — 

"  The  author  of  this  proposal  has  made  a  number  of 
experiments  on  snails,  and  on  the  singular  properties  of 
their  slimy  juice,  which  has  for  a  long  time  been  used  with 
success  in  disorders  of  the  breast.  The  viscidity  of  this 
juice,  its  astringent  virtue,  and  its  reproductive  faculty,  Ivf- 
duced  him  to  suppose,  that  when  applied  externally  in  cer- 
tain infirmities  it  would  easily  penetrate  the  skin,  and 
spread  itself  throughout  the  part  affected.  He  presumed 
that  this  juice  would  in  some  way  close  hernial  openmgs  ; 
and  to  assure  himself  of  this  property  he  undertook  the 
care  of  several  persons  afflicted  v.-ith  hernia.  He  had  the 
happiness  to  succeed  in  curing  them  radically  in  the  space 
of  three  months. 

"  This  discovery  appearing  to  him  too  important  to  be 
kept  secret,  he  did  not  hesitate  to  publish  it.  We  are  obliged 
here  to  abridge  his  manner  of  proceeding,  and  reier  cur 
readers  to  the  work  published  by  M.  Tarenne,  entitled 
'  Cochlioperie  ;  Recueii  d'Experiences  tres-curieuses  sur 
Ics  Helices  terrestres^  ou  Escargot,'  &c.  i  vol.  8vo-  Paris, 
1808. 

**  The  first  thing  necessary  Is  to  be  assured  of  the  na- 
ture of  the  hernia  by  consulting  some  experienced  surgeon. 
If  the  ruptured  part  cannot  be  returned  by  any  means,  or 
if  it  is  dangerous  to  confine  it  in  the  bodv,  this  specific 
must  not  be  made  use  of,  as  it  would  in  this  case  only 
augment  the  evil. 

^^  A  truss  is  then  to  be  made,  having  the  ball  at  the  end 
concave  instead  of  convex,  as  is  usual,  to  receive  a  kind  of 

cup 
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cup  of  an  equal  diameter  with  that  of  the  orifice  of  the 
hernia.  This  cup  may  be  of  porcelain,  earthenware,  or 
glasSj  in  order  that  the  hquor  which  it  is  to  contain  may 
-not  penetrate  it,  nor  lose  any  of  its  virtue,  nor  undergo 
any  alteration.  The  edges  of  this  cup  are  widened  a  little, 
that  they  may  not  incommode  the  patient  when  it  is  placed 
in  the  truss.  It  is  to  be  filled  with  wool,  which  must  be 
changed  every  other  day, 

*'  About  two,  three,  or  four  hundred  snails,  according  ta 
the  size,  are  then  to  be  procured,  and  kept  in  a  place  where 
they  may  derive  nutriment,  because  only  two  or  three  are 
used  every  day,  or  six  or  eight  if  they  are  small.  They  are 
more  easily  procured,  and  of  a  better  quality,  in  spring, 
which  is  the  most  favourable  season  for  this  business. 

*'  The  patient  every  day  before  he  rises,  and  after  he  is 
in  bed,  takes  away  the  cup  from  the  truss,  and  with  a  pin, 
wounds  the  snail  at  intervals  in  different  places.  From 
each  wound  the  snail  gives  out,  through  the  opening  in  his 
shell,  sometimes  a  blueish  sometimes  a  gray- coloured  water^ 
which  must  be  caught  on  the  wool  in  the  cup.  If  the  snail 
onlv  gives  out  a  thick  froth,  it  must  be  thrown  aside  and 
another  taken  instead. 

"  The  cup  being  sufficiently  filled  with  liquor  is  to  be 
placed  on  the  part  affected,  always  very  exactly  in  the  same 
situation  ;  it  is  then  to  be  covered  with  a  white  linen  cloth, 
and  apply  on  it  the  ball  of  the  truss.  This  truss,  without 
being  too  tight,  must  be  sufficiently  so  to  prevent  the  fluid 
from  escaping  between  the  edge  of  the  cup  and  the  skin  in 
any  posture. 

"  During  this  treatment,  which  will  last  three  or  four 
months  or  more,  the  patient  need  not  be  kept  to  any  par- 
ticular regimen.  The  only  precautions  necessary,  are  to 
shave  the  part  once  every  four  days,  and  never  to  leave  the 
hernia  long  uncovered,  in  order  to  avoid  cold.  To  press 
wiore  or  less  with  the  hand  on  the  truss  whenever  the  pa- 
tient is  going  to  cough  or  sneeze,  or  make  any  effort  what- 
ever. If  the  cup  rubs  off  the  skin  on  account  of  being 
badly  made,  or  on  account  of  the  hair  being  suffered  to 
grow  too  long,  this  treatment  must  be  suspended  until  the 
skin  is  well  again.  In  this  case  the  patient  will  take  away 
the  truss  altogether,  if  it  can  be  done  without  the  intestines 
escaping  through  the  opening  ;  this  will  depend  on  the 
position  in  which  he  is  accustomed  to  lie  in  his  bed.  Du- 
ring the  day  he  will  wear  the  truss  dry,  by  filling  the  conca- 
vity with  wool  and  putting  a  bit  of  cloth  on  the  hernia. 

"*<  By  this  kind  of  treatment  a  common  hernia  may  be 

cured 
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cured  in  three  or,  at  most,  four  months,  unless  something 
else  ails  the  patient  %vhich  tends  to  prevent  the  aperture 
from  closincr.  The  cure  will  be  found  complete  when,  by 
applying  th?  finger  to  the  place,  we  find  it  closed  or  almost 

closed.  .       ,       1     •        -n  L  r 

<«  Althoufrh  the  aperture  be  closed,  it  will  be  proper  ior 
the  patient  t^'o  contmue  wearing  his  truss  six  v^eeks  or  two 
months  loncrer,  because  it  is  indispensably  requisite  that 
the  wound  should  be  left  to  close  betore  the  muscles  which 
encompass  the  place  are  permitted  to  tnjoy  their  natuial 
action.  An  unforeseen  efibrt  mav  be  productive  ot^  more 
mischief  than  had  occurred  heretofore,  if  the  opening  ^be 
abandoned  too  earlv  to  itself  whilst  moisteaed  with  luis 
antiherniacal  liquor."     S. 

LECTURES. 

SL  Tkorna6*s  and  Gin/s  Hospitals. 

The  Spring  Courses  of  Lectures  at  these  adjoining  ho5- 
!iitals  commence  the  becrinning  of  February,  viz. 

jll  St.  Thomu,' s.—AiVdtomy  and  the  Operations  of  Sur^ 
gery,  by  Mr.  Cline  and  Mr.  Cooper.  Principles  and 
Practice  of  Suroerv,  bv  Mr.  Cooper. 

At  G//7/'5.— Practice  of  Medicine,  by  Dr.  Pabington 
ana  Dr.  Currv.— Chemistry,  by  Dr.  Babington,  Dr.  Mar- 
cet,  and  Mr.'  Allen.— Experimental  Philosophy,  bv  Mr. 
Allen.— Theory  of  Medicine,  ar.d  Materia  Medica,  by  Dr.^ 
Curry  and  Dr!  Cholmeley.— Midwifer)',  and  Diseases  of 
Women  and  Children,  bv  Dr.  Haight(,u.— Physiology,  or 
Laws  of  the  Animal  CEconomy,  by  Dr.  Haighton— Struc- 
ture and  Diseases  of  the  Teeih,  by  Mr.  f^ox. 

N.  B.  These  several  lectures  are  so  arranged,  that  no 
two  of  them  interfere  in  the  hours  of  attendance  ;  and  the 
whole  is  calculated  to  form  a  Complete  Course  of  Medical 
and  Chirurgical  Instruction.  Ternis  and  other  particulars 
Qiay  be  learnt  at  the  respective  hospitals. 

LIST    OF    PATENTS    FOR    NEW    INVENTIONS. 

To  William  Cotton  of  Limehouse,  manufacturer,  for  a 
new  and  improved  method  of  regulating  the  texture  of  all 
kinds  of  cloth  in  the  process  of  weaving.— Jan.  15,  1810. 

To  William  Murdock  of  Soho  Foundry,  in  the  county 
of  Staflbrd,  engineer,  for  a  process  for  boring  and  forming 
pipes,  cylinders,  columns,  and  circular  disks  out  of  solid 
blocks  and  slabs  of  stone  of  any  kind  or  description.— 
tFanuary  15. 

METEORO- 


to 


Meteorology* 

METEOROLOGICAL   TABLE, 

Br  Mr.  Carey,  of  tks  Strand, 
For  January  ISIO, 


Davs  of  the 
IVloarh. 


The 

rmometer.    , 

( 

, 

^ 

^  u, 

o     , 

u    c 

A 

O    «-. 

o 

^    i-C 

% 

-  '/: 

:;  ^ 

^ 

D-Q, 


Jan. 


27 
28 
29 
30; 
31 
1 

3 
4 
5 
6 

7 
8 

10 
H 
12 

13, 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
21 
-3 
26 


43'^ 

35 

43 

43 

47 

47 
47 
41 
45 
46 
43 
40 

39 
46 

40 
45 
43 
34 
27 
27 
20 
18 
28 
25 
20 
30 
31 
34 
35 
35 
32 


39 
38 

47 
46 
50 
49 
47 
49 
47 

47 
43 
40 

47 
44 
46 
44 
34 

29 
23 
26 
30 
34 

29 

2o 

31 

34 
38 
36 
35 

35 


38^ 

38 

43 

44 

46 

48 

44 

45 

44 

42 

41 

40 

40 

41 

40 

43 

40 

24 
23 
19 
26 
t?5 
24 

29 
30 
34 
35 
35 
34 
33 


Height  of 

rhe  Barom. 
Inches. 


29*82 

30-05 

29*53 
TO 
•90 

30-10 
•15 
•14 
•29 
•30 
•31 
•20 

29*95 
•80 
•90 
•85 
•86 
•91 
•92 
•85 
•70 
-96 

30-20 
•21 
•05 

29*96 
•90 

30-OS 

•19 

•23 
•20 


'£-'^  ^ 

Q"^  i 

^  ■jj  " 

Ok:}    G 

Weather.- 

<4>   _D     ■- 

"-,    :/5     ixO 

r^  ■«    >^ 

^  c3 

. 

0 
10 

o 

\5 
12 
10 

0 
15 

0 

9 
10 
14 
12 

4 
10 

9 
10 
12 
14 
10 

0 

7 
0 

2 

o 

7 

0 
0 
0 
4 
5 


jRai.i 

I  Fair 

|Rain 

iCiouuv 

I  Cloudy 

Cloub'/ 

Sir.ali  rain 

Fair 

Small  rain 

Cloudy 

Cloudy 

Cloudy 

Cloudy 

Rain 

Fair 

Cloudy 

Cloudy 

Cloudv 

Fair    '- 

Fair 

Snow 

Fair 

Snow 

Cloudy 

FofTcry 

Fai7' 
Cloudy 
Cloudy 
Cloudy 

Cloudy 
Cloudy 


N.  B.  The  Barometer's  height  is  taken  at  one  o'clocl*. 


[     81     ] 

XII.  Description  of  a  new  Cupping  Instrument* 
jBy  Robert  Healy,  M,B.,  Dublin, 

No.  1,  Clarendon  Street, 
Dublin. 

To  Mr,  Tilloch. 

Sir,  1  TAKE  the  liberty  of  communicating  to  you  a  new 
method  of  performing  the  operation  of  cupping,  without 
the  assistance  of  the  svringe,  which  I  have  tried,  and  find  to 
succeed.  If  you  think  it  worthy  of  holding  a  place  in  your 
very  instructive  Magazine,  your  inserting  it  will  oblige  your 
obedient  servant,  Robert  Healy,  M.B, 

Description  of  the  Insti-ument , 

The  instrument  consists  of  two  parts,  namely,  a  hollow- 
vessel  A,  (PI.  II.)  which  may  contain  about  half-a-pint  of 
water,  made  of  very  thin  sheet-copper,  or  tin,  with  a  stop- 
cock soldered  into  it.  The  end  of  the  stopcock  should  ex- 
lend  a  quarter  or  half  an  inch  within  the  vessel  A,  for  a 
reason  that^will  he  assiened.  The  other  part  of  the  instru- 
ment is  the  cnpplniT  glass  B,  made  in  the  usual  way,  which 
is  to  be  adapted  to  the  stopcock,  witli  a  screw  of  a  coarse 
thread. — The  instrument  is  to  be  used  in  the  following  man- 
ner: the  glass  is  to  be  unscrewed  from  A,  a  little  air  is  to 
be  drawn  from  the  latter  by  the  assistance  of  the  mouth, 
the  cock  is  then  immediately  to  be  turned  to  prevent  the 
external  air  from  rushing  in.  Ether  or  spirits  is  to  be 
placed  in  a  wine-glass.  The  mouth  of  the  stopcock  is  thea 
to  be  inverted  into  the  liquid  so  deep,  that  by  turning  the 
cock  a  sufficient  quantity  may  be  drawn  up  :  a  drachm  of 
either  liquid  will  be  found  sufficient.  The  vessel  A  is  next  to 
be  heated  to  convert  the  liquid  into  vapour  :  as  soon  as  the 
vapour  has  filled  the  vessel,  this  must  be  refrigerated  in  a 
vessel  of  cold  water,  previously  turning  the  cock  to  prevent 
the  influx  of  air.  A  vacuum  is  produced  in  proportion  to 
the  size  of  the  vessel,  and  in  a  very  few  minutes.  The 
cupping  glass  is  then  to  be  screwed  to  the  stopcock,  and 
placed  over  the  wound  made  bv  the  lancet  or  leech.  We 
may  adjust  the  suction  by  turning  the  cock,  and  have  a 
gradual  or  sudden  flow  of  blood.  If  the  vessel  A  be  of 
large  dimensions,  and  the  patient  complains  of  the  suction, 
we  mu.^t  turn  the  cock,  and  either  admit  the  blood  to  flow 
into  the  glass,  or  unscrew  one  turn  of  the  ball  from  the 
glass,  and  admit  the  air  to  pass  through  the  thread  of  the 
screw  into  the  glass.  The  reason  of  extending  the  stop- 
■'     Vol.  35.  No.  142.  Feh,  1810.  F  cock 
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cock  so  far  within  the  ball  is  to  prevent  the  liquid  in  the 
ball  froni  passing  into  the  cupping  glass  when  the  stop- 
cock is  opened. 

November  14,  1809. 


XIII.  On  that  Power  if  the  Eye^  hy  which  it  is  adjusted  to 
see  Objects  distinctly  at  difftreiit  Distances,  By  Ez. 
Walker^  Esq. 

[Continued  from  vol.  xxix.  p.  340.] 

I.  -b  ROM  observations  made  on  the  human  eye  at  diflerent 
ages,  it  appears  to  undergo  a  gradual  change  from  infancy 
to  old  aore.  For  when  a  child  of  three  or  four  years  old  at- 
tentively views  a  very  small  object  it  is  held  close  to  the 
eye,  not  further  otf  than  two  or  three  inches.  The  reason 
is  this  :  in  the  early  part  of  life  the  iris,  being  flexible,  has 
the  power  of  contracting  the  pupil  to  a  smaller  dimension 
than  at  any  future  perriod  ;  consequently  a  child  can  see  a 
small  object  at  a  less  distance  than  a  grown  person  :  but  by 
deprees  this  power  of  the  iris  decreases,  as  the  rest  of  the 
body  becomes  less  flexible  ;  and  the  eye^  if  a  good  one, 
gradually  becomes  longer-sighted. 

It  is  generally  supposed,  however,  that  the  pupil  of  a 
child's  eye  is  larger  than  that  of  a  grown  person's  :  but  this 
is  true  only  when  the  iris  is  in  a  state  of  relaxation  ;  for  it 
is  well  known^  that  the  pupil  always  contracts  in  viewing 
a  near  object.  To  suppose  that  a  child  can  see  a  small  ob- 
ject at  tvvo  or  three  inches  distance  with  a  large  pupil  is 
contrary  to  the  laws  of  dioptrics,  because  the  rays  of  light 
would  then  enter  ihe  eye  in  a  diverging  state,  and  conse- 
quently form  an  indistinct  picture  of  the  object  upon  the 
retina. 

Dr.  .Turin  observes,  that  ''  children  read  much  nearer 
than  grown  persons,  for  their  eyes  are  smaller,  and  the 
least  distance  any  person  can  see  distinctly  at,  is  propor- 
tional to  the  length  of  the  eye*.'* 

But  to  show  that  this  rule  is  erroneous,  let  us  suppose 
that  the  nearest  distance  of  distinct  vision  of  an  eye  is  IS 
inches ;  then  this  eye,  according  to  the  Doctor's  rule,  must 
be  six  times  as  large  as  the  eye  of  a  child  that  can  see  di- 
stinctly at  the  distance  of  three  inches;  which  is  contrary 
to  experience.  It  also  appears  from  the  eyes  of  birds  that  the 

•  Essay  on  distiact  aud  iudUtinct  Yialon,  p.  ^47. 
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Doctor's  rule  is  erroneous ;  for  it  is  well  known  that  larcre 
birds  of  prev  can  see  objects  at  a  distance,  far  bevond  the 
JiHiits  of  distinct  vision  of  the  human  eye;  and  there  are 
smal!  birds  that  can  see  minute  objects  at  a  very  great  di- 
stance. 

Now^  as  the  eyes  of  birds  are  much  smaller  than  those 
of  men,  it  is  evident  that  the  utmost  distance  of  distinct 
vision  does  not  depend  upon  the  length  of  the  axis  of  the 
eye. 

The  nearest  distp.nce  at  which  a  grown  person  with  a 
good  e\  e  can  see  distinctly,  may  in  general  be  about  six  or 
seven  inches;  but  this  distance  increases  with  age,  until 
near  objects  appear  indistinct. 

This  increase  in  the  focal  distance  of  the  eye  is  gene- 
rail  v  supposed  to  be  owing  to  the  humours  of  the  eve  be- 
coming too  flat  throuy;h  aee,  so  that  the  ravs  which  fall 
upon  the  eye,  from  an  object  at  a  short  distance,  converge 
to  a  point  behind  the  retina,  and  thus  cause  indisiinct  vi- 
sion. But  this  theory  is,  I  believe,  unsupported  by  a  single 
clear  and  decisive  experiment. 

That  the  humours  of  the  eye  may  waste  and  the  eye  arow 
flatter,  when  every  other  part  of  the  human  frame  is  upon 
the  decline,  may  be  supposed  with  some  appearance  of  rea- 
son; but  that  the  humours  of  the  eye  of  a  child  should  de^ 
cay  and  the  eye  grow  flatter  while  every  other  part  of  its 
body  is  advancmg  towards  perfection,  is  a  theorv  which 
cannot  be  so  readiiy  admitted.  For,  as  the  eye  underf^oes 
a  gradual  change  through  life,  this  eflect  must  be  produced 
in  every  stage  of  it,  by  the  same  cause.  Hence  this  theory 
requires  further  investigation. 

II.  Those  who  have  written  on  the  properties  of  the  hu- 
man eve  inform  us,  that  "  if  a  good  eye  vievs  an  object 
at  the  least  distance  it  can  be  seen  distinctly,  and  then  at 
twice  that  distance,  and  then  at  an  infinite  distance,  there 
is  about  the  same  alteration  made  in  the  figure  of  the  eve 
between  the  two  last  cases,  as  there  is  between  the  two 
first. 

''  For  let  B  C  D  E  (PI.  IT.)  be  the  axis  of  the  eye  infinitely 
produced  ;  B  C,  B  D,  BE,  the  three  distances  of  the  ob- 
ject from  the  cornea  A  B;  and  C  A,  DA,  EA,  three  rays 
falling  upon  any  given  point  of  the  cornea  ;  whereof  EA 
is  parallel  to  the  axis. 

"*  Now  to  produce  distinct  vision  of  the  points  C,  D,  E; 
it  is  plam  that  every  one  of  the  rays  C  A,  D  A,  E  A,  must 
be  successively  refracted  to  the  same  point  F,  upon  the  re- 
tina, where  it  is  cut  by  the  eye's  axis.     At  first  let  us  sup- 

F  2  pose 
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pose  the  point  F  to  be  given,  or  the  length  of  the  axis  B  F 
to  be  immutable,  and  then  the  quantity  of  the  refraction  of 
each  ray  must  be  varied.  And  because  the  distance  CD 
is  supposed  equal  to  CB,  or  C  A,  the  angle  CAD  is  equal 
to  C  D  A,  and  consequently  to  DAE.  Therefore,  con- 
ceiving each  rav  to  come  back  again  from  the  fixed  point 
F,  to  the  points  C,  D,  E,  successively  ;  the  whole  quantity 
of  its  refractions  must  firs',  be  lessened  by  the  angle  CAD, 
and  then  by  the  equal  angle  DAE;  and  so  the  changes  of 
the  fioures  of  the  refractinsf  surlaces  n)ust  be  much  the 
same  when  the  object  is  removed  from  C  to  D,  as  when  it 
is  removed  from  D  to  E*.'* 

Hence  it  may  be  demonstrated,  that  objects  at  various 
distances,  as  C,  D,  and  E,  may  be  seen  distinctly  with- 
out any  alteration  in  the  humours  of  the  ei/e,  or  in  its  02it' 
ivardform. 

1.  It  has  been  proved  in  a  former  paper  f,  that  when  a 
good  eye  views  an  object  at  the  least  distance  it  can  be  seen 
distinctlv,  the  rays  which  enter  the  pupil  are  parallel,  or 
such  as  differ  very  little  from  being  so;  whence  it  is  evi- 
dent, that  the  rays  from  the  object  C  falling  upon  the  eye 
at  B  are  parallel. 

2.  Rays  issuing  from  the  object  E,  a  planet  or  a  star,  at 
an  infinite  distance  are  parallel,  consequently  the  angle 
D  A  E  is  infinitely  small :  and 

3.  As  the  angle  CD  A  is  equal  to  the  angle  D  A  E,  the 
angle  CD  A  is  infinitely  small ;  therefore  the  line  DA  co- 
incides with  the  line  DB,  and  the  rays  falling  upon  the 
eye  from  D  must  also  be  parallel  ;  consequentlv  the  rayis 
from  the  object  D,  and  also  those  from  E  and  C,  are  re- 
fracted to  the  same  point  F  upon  the  retina :  for  parallel 
rays  falling  upon  the  eye  near  the  axis  of  vision  have  the 
same  focus,  whether  they  come  from  objects  that  are  near 
or  remote.  Whence  it  is  evident  that  vision  perfectly  di- 
stinct is  produced  only  by  parallel  rays;  but  the  means  by 
which  the  eye  admits  such  rays  only  as  are  parallel,  or 
nearly  so,  and  rejects  the  rest,  come  next  to  be  considered. 

III. — If  a  small  circular  object  be  viewed  with  too  large 
a  pupil,  which  may  be  done  by  placing  llie  object  much 
within  the  limits  of  distinct  vision,  it  will  appear  larger 
than  perfect  vision  would  represent  it,  by  a  penurobra  of 
light,  which  is  called  the  circle  of  dissipation. 

Now  if  the  pupil  be  contracted,  by  means  of  a  perfora- 

*  Smith's  Optica,  Remarks,  p.  2. 

f  Philosophical  Magaziae,  vol.  xxlx,  p.  S42. 
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tion  made  in  a  card  of  such  magnitude  as  to  prevent  the 
lateral  rays  from  entering  the  eye,  the  object  will  appear 
distinct.  But  if  the  aperture  in  the  card  be  made  as  large  as 
the  pupil,  the  circle  of  dissipation  will  appear  as  large  as 
before. 

This  circle  of  dissipation  is  formed  by  those  rays  which 
enter  the  eye  remote  from  the  axis  of  the  cryslalhne  lens. 
Thus,  when  the  pupil  is  too  large  for  distinct  vrsion,  the 
most  refrangible  of  those  side  rays  will  cross  one  another  in 
the  vitreous  humour,  and,  by  falling  upon  the  retina  in  a 
diverging  state,  will  be  disperse-d  over  a  larger  space  than 
the  true  image,  and  consequently  form  a  penumbra  round 
it  ;  and  the  least  refrangible  rays  of  the  same  pencil  will  be 
dispersed  over  the  interior  parts  of  the  circle  ;  whence  that 
indistinctness  of  vision  which  is  experienced  by  people  ad- 
vanced in  years. 

No  writer  has  paid  more  attention  to  the  theory  of  distinct 
and  indistinct  vision  than  Dr.  Jurin.  This  philosopher  says, 
that  ''the  radius  of  dissipation  is,  ccetei-is  paribus,  always 
proportional  to  the  radius  of  the  pupil.  Consequently, 
when  the  pupil  is  narrow,  the  radius  of  dissipation  and  the 
penumbra  arismg  from  the  dissipation  will  he  smaller,  that 
is,  vision  will  be  rendered  either  distinct,  or  at  least  less 
indistinct  than  it  would  otherwise  be*." 

IV. — Many  philosophers  have  maintained  that  we  have 
the  power  of  viewinv*;  objects  at  difftrv-nt  distances,  by  a 
conformation  of  the  eye  for  this  purpose,  independent  of  a 
variation  in  the  pupil ;  but  they  vary  much  in  their  opi- 
nions respecting  the  means  by  which  this  eflect  is  pro- 
duced. 

Dr.  Matthew  Young  says,  that  ^'  the  power  of  seeing 
distinctly  at  different  distances  does  not  depend  on  the  cry- 
stalline. 

*'  This  is  evident,"  he  says,  '^  from  the  experiments 
made  on  a  person  who  had  been  couched  for  a  cataract,  and 
by  the  assistance  of  the  same  convex  lens,  applied  to  that 
eye,  could  see  distinctly  at  difTerent  distances  f." 

But  Dr.  Porterfield  i.^  of  opini(^n,  that  the  change  made 
in  the  eye  must  be  in  the  crystalline;  for  a  person  who  had 
been  couched  of  a  cataract  was  under  the  necessity  of  using 
glasses  of  different  degrees  of  convexity,  for  seeing  objects 
distinctly  at  different  distances  |. 

These  two  alleged  facts  may  both  be  true,  but  the  con- 

*  Jurin's  Essay  on  distinct  and  indistinct  Vision,  p.  145. 
f  Dr.  M.  Young's  Analysis  of  Nat.  Phil.  p.  375. 
\  See  Porterfield  on  tiie  Eye.  vol.  i.  p.  4.S4,  435. 
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elusion  drawn  bv  Dr.  Porterfield  seems  to  be  erroneous 
(although  it  has  been  used,  not  only  by  him  self,  bui  by 
other  writers,  as  an  unanswerable  argument  to  prove  that 
the  eye  is  adjusted  by  means  ot"  the  crystalline  lens,)  ; 
for  if  the  iris  of  the  person's  eye  mentioned  by  Dr.  Porter- 
field  received  any  injury  from  the  operation  of  couching, 
the  adjustment  of  that  eye  would  be  imperfect,  and  require 
glasses  of  different  degrees  of  convexity  for  viewing  objects 
at  different  distances  ;  as  it  is  vyell  known,  thai  persons  who 
read  with  spectacles  of  very  convex  lenses  require  glasses 
of  a  less  degree  of  convexity  to  view  remote  objects  ;  still 
the  less  convex,  the  more  remote  the  obiject. 

But  if  the  operation  mentioned  by  Dr.  Young  was  'per- 
formed without  doing  any  injury  to  the  iris,  that  person 
would  still  be  able  to  see  objects  distinctly  at  ditTerent  di- 
stances, by  the  assistance  of  the  same  convex  lens  applied 
to  that:  eye  ;  because  the  iris  is  the  only  organ  bv  which  the 
eye  is  adjusted  to  distinct  vision.  It  is  a  physical  truth, 
which  any  one  may  convince  himself  of  by  trial,  that  no 
mental  exertion  can  change  the  adjustment  of  the  eye, 
when  every  part  of  the  iris  is  covered.  This  may  be  tried 
by  viewing  objects  through  a  hole  in  a  card,  made  rather 
less  than  the  pupil  in  its  most  contracted  state. 

V.-^Sir  Isaac  Newton  was  of  opinion,  that  the  humours 
of  the  eye  decav  or  shrink  by  old  age,  w  hich  causes  the  eye 
of  the  short-sighted  to  grow  flatter  till  it  comes  to  a  due 
figure.  For  short-sighted  men  see  remote  objects  best  in 
old  age*.  And  this  opinion  has  been  adopted  by  some  of 
our  best  writers  on  the  theory  of  vision.  But  let  opinions 
give  place  to  facts. 

Mr.  Adams  says,  ^^  It  is  generally  supposed,  that  the 
short-sighted  become  less  so  as  they  advance  in  years,  as 
the  natural  shrinking  and  decay  in  the  humours  of  the  eye 
lessen  its  convexity,  and  thus  adapt  it  better  for  viewing 
distant  objects:  but  among  the  great  number  of  short- 
sighted that  I  have  accommodated  with  glasses,  I  have  ever 
found  the  reverse  of  this  theory  to  be  true,  and  the  eyes  of 
the  myopes  never  required  glasses  less  concave,  but  gene- 
rally more  concave,  as  they  grew  older,  to  enable  them  to 
see  at  the  same  distance  f." 

Hence  it  is  evident,  that  the  humours  of  the  eyes  of  the 
short-sighted  undergo  no  change  as  they  grow  older,  and 
that  vision  generally  becomes  less  perfect.  For,  as  the  iris 
]oses  some  part  of  its  contracting  power  with  age,  the  pu- 

*  See  Newton's  Optics,  p.  13. 
f  Adams  on  Vision,  p.  126. 
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pil  becomes  larjrcr,  the  circle  of  dissipation  increases,  and 
consequently  remote  objects  appear  less  distinct  than  they 
did  \n  the  early  part  of  lite. 

VI. — From  this  investigation  it  maniTestly  appears,  that 
the  eye  is  in  realify  no  more. than  a  nijchine  of  a  fixed  and 
determinate  form,  without  anv  power  to  alter  its  outward 
dimensions,  or  to  move  any  of  its  internal  humours ;  and 
that  the  only  adjustment  necessary  to  form  a  distinct  pic- 
ture of  an  object  upon  ihe  retina  (whether  the  object  be 
near  or  remote)  is  to  preveat  diverging  rays  from  entering 
the  eye,  and  to  admit  such  only  as  are  nearly  parallel. 

This  office  is  performed  by  the  iris,  which  contracts  the 
pupil  to  exclude  the  side  ravs  when  w^e  view  near  objects, 
and  enlarges  this  aperture  to  give  us  a  distinct  view  of  such 
remote  objects  as  are  but  faintly  illuminated  :  it  is  also 
well  known,  that  whenever  the  eve  is  exposed  to  a  strong 
light,  the  pupil  contracts,  but  it  expands  as  the  light  de- 
creases. 

These  contractions  and  dilatations  of  the  pupil,  according; 
to  the  distances  of  objects  and  strength  of  light  in  which 
they  are  seen,  are  directed  by  that  volition  of  the  mind 
which  presides  over  and  regulates  all  the  other  motions  of 
the  eye, 

Ez.  Walker.  , 

Lynn,  Januarys,  1810. 


XIV.  (Jn  a  7iative  Arsenlate  of  Lend.  By  the  Reverend 
William  Gregor  Cormminicated  by  Charles  Hat- 
chet^ Esq.^  F.R.S.* 

I. 

JL  HAT  the  oxide  of  lead  and  the  arsenic  acid  might  .be 
found  in  the  state  of  natural  conibination,  is  a  supposition, 
highly  probable,  from  the  strong  affiiiity  which  subsists 
between  these  two  substances.  But  the  existence  of  such  a 
compound  has  not,  as  i  conceive,  hitherto  been  estabUshed 
by  such  proofs,  as  entitle  it  to  be  ranked  amongst  the  de- 
cided cases  of  mineralogical  science.  I  trust,  therefore^ 
that  the  observations,  which  I  have  the  honour  of  s'.ibmit- 
ting  to  the  Socie  y,  on  a  new  f  ore  of  lead  lately  discovered 

*  From  Philosophical  Transactions  for  1S09,  Part  II. 

f  It  is  new  at  least  to  the  miners  in  Cornwall ;  nor  was  there,  previously 
to  this  discovery,  any  ore  resembling  it  to  be  f -.und  in  that  splendid  collec- 
tion of  minerals,  which  my  valuable  friend  Philip  Rashle:g;h,  esq.,  has  >o 
liberally  formed,  and  as  liberally  emplo^'ed  in  the  promotion  of  science. 
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in  the  county  of  Cornwall,  so  justly  celebrated  as  well  for 
the  variety  as  for  the  rlc'niuss  of  its  mineral  productions, 
Avill  not  be  deemed  .mperfluous. 

This  mineral  was  raised  in  the  mine  called  Huel-Unity, 
a  very  rich   copper  mine,  in  the  parish  of  Gwcnnnp.     Ac- 
cording to  the  information  with  which  I  have  been  favoured 
by  Mr.  William  Davy,  a  very   intelligent  and  experienced 
miner  in  that  district,  it  was  found  in  a  lode  south  of  Huel- 
Unity  principal  lode,  at  the  depth  of  fiiiy  fathoms  below 
the  surface,   which   lode  underjay  about  two   feet  iti   the 
fathom  south;  at  the  depth  above  mentioned,  this  lode  fell 
in  or  formed  a  junction  with  another  small  lode  or  vein  to 
the  south,  and  when  the  junction  took  place  this  lead  ore 
was  found.     The  veins  of  it  are,  in  general,  from  six  to 
ten  inches  wide,  and  they  diverge  on  going  wcftt.     Some 
particles  of  this  lead  ore  have  been  found  in  the  southern 
part,  after  the  separation   of  the  lodes ;  but  the  northerly 
lode  does  not  contain   any  until  the  junction  takes  place. 
This  ore  is  intermixed  with  some  native  copper,  very  rich 
gray  copper,  and  black  copper  ore,  and  some  is  mixed  with 
quartz.     The  walls  of  both  veins  are  killas. 

II.  Description, 

This  mineral  is  regularly  crystallized;  The  form  of  its 
most  perfect  crystals  is  an  hexahedral  prism,  they  are  of 
different  sizes,  from  one- tenth  of  an  inch  in  diameter  to 
the  size  of  a  hair.  The  longest  which  I  have  seen  do  not 
exceed  ihree-tenths  of  an  inch  in  length  :  these  terminate 
in  a  plane-  at  right  angles,  with  the  axis  of  the  prism  ;  but 
the  crystals  of  a  smaller  size  are  frequently  drawn  out  into 
a  very  taper  acumination,  which  appears  to  be  a  six-sided 
pyramid.  A  number  of  smaller  crystals  are  often  closely 
packed  together  in  bundles,  vvhich  are  bent  in  different  di^ 
rection^,  and  terminate  in  a  point.  The  larger  crystals 
either  stand  alone,  or  adhere,  on  their  lateral  planes,  to  the 
gangue,  or  are  confusedlv  matted  together  in  a  mass. 

Some  of  them  are  hollow,  as  if  an  internal  nucleus  had 
been  destroyed  ;  and  sometimes  this  internal  nucleus  over- 
tops the  external  laminas.  The  gangue  is  a  white  quartz, 
which  frequently  exhibits  on  its  surface  the  appearance  of 
a  partial  decomposition. 

The  red  octahedral  copper  ore,  and  the  copper  into  which 
that  ore  passes,  are  ofteri   intermingled  with  the  crystals  oP 
this  lead  ore  and  imbedded  in  them. 

The  colour  of  these  crystals  consists  of  a  variety  of  tints 
oF  yellow.    Some  are  of  a  beautiful  wine  yellpw  resembling 
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the  Brazilian  topaz  :  this,  in  the  greater  number  cf  speci- 
^iiens,  passes  into  a  delicate  Isabella-colour  :  whilst,  in  other 
cases,  we  have  the  honey-yellow  mingled  with  brown  hues 
of  different  intensities :  so  that  we  meet  with  crystals  re- 
sembling dark  brown  sugar-candy,  or  common  resin. 

Some  oF  the  crystals  aie  beautifully  transparent,  wb.ilst 
others  possess  this  quality  in  part  only,  at  their  extremities, 
or  in  inferior  degrees  throughout  their  whole  lengths. 

The  external  lustre,  in  some  specimens,  \-j  viircous ;  in 
others,  resinous :  but  in  some  instances  their  surface  is 
partially  covered  by  tender  and  delicate  filaments  of  a  silky 
lustre.  These  filaments  are  sometimes  found  in  a  separate 
state  loosely,  adhering  to  quartz  ;  and  they  form  a  variety  of 
this  fossil. 

The  crystals  vary  as  to  hardness.  The  angular  frasc- 
ments  of  the  most  transparent  are  sufficiently  hard  to  scratch 
glass. 

This  mineral  is  easily  reduced  to  powder,  which  has  the 
appearance  of  pounded  resin  ;  it  contracts  a  yellower  tint 
by  long  e-cposurc  to  the  air. 

The  specific  gravity  of  the  purest  crystals,  taken  at  the 
temperature  of  50°  Fahrenheit,  was  6-41. 

iir. 

A  fragment  of  cr^'sta),  exposed  to  the  flame  of  the  blow- 
pipe in  a  gold  spoon,  melted  into  a  brown. sh-vellow  mass, 
which  on  coolino;  did  not  assume  anv  anoinar  fio;ure.  It 
remained  in  a  state  of  ignition  apparently  unaltered;  but 
when  a  pi?ce  of  it  was  expensed  to  the  flame  on  cinarcoal,  a 
rapid  decomposition  took  place,  arsenical  vapours  wpfe  ex- 
tricated, and  globules  of  a  metal,  possessing  the  common 
properties  of  lead,  were  left  behind. 

This  mineral,  in  'a  state  of  fine  powder,  is  soluble  in 
nitric  acid,  even  without  the  aid  of  heat.  Care,  however, 
must  be  talcen,  that  it  does  not  concrete  into  lumps.  The 
vessel  therefore  which  contains  it  must  be  frequently  shaken, 
and  the  nitrate  of  lead  produced  nmsi  be,  frcjiii  time  to 
time,  dissolved  in  water,  and  poured  off  from  the  residuum. 
The  process  of  solution  is,  however,  accelerated  by  a  di- 
gesting heat.  Some  silica  remains,  which,  as  the  quantity 
of  it  is  variable  according  to  circumstances,  appears  not  to 
be  an  essential  ingredient  of  this  fossil. 

The  nitric  solution  is  colourless ;  its  transparency  is  not 
disturbed  by  nitrate  of  barvtes.  Nitrate  of  silver  renders  it 
turbid,  and  a  small  quantity  of  white  curdly  matter  is  de- 
posited.    Sulphuric   acid   and  the  liquid  sulphates  produce 
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copious  precipitates  of  a  white  heavy  matter.  If  the  fluid 
be  poured  off  from  this  subsided  matter,  and  it  be  freed 
from  the  superfluous  sulphuric  acid,  by  the  means  of  nitrate 
of  liarytes,  it  will  yield,  on  the  alfusion  of  liquid  nitrate  of 
lead,  an  abundant  white  precipitate,  which,  urged  by  the 
flame  of  the  blow-pipe  on  a  support  of  charcoal,  resolves 
itself  into  reduced  lead  and  arsenical  vapours. 

These  preliminary  experiments  led  me  to  the  probable 
conclusion,  that  this  fossil  chiefly  consisted  of  oxide  of  lead, 
*rsenic  acid,  and  a  small  quantity  of  the  muriatic  acid. 

IV.  Anahjsis, 

A. 

1.  Fifty  Sfrains,  carefully  selected  from  crystals  of  a  pale 
Isabella-colour,  were  reduced  to  a  fine  powder,  and  exposed 
to  a  low  red  heat  for  about  an  hour.  Their  weight  was  di- 
minished by  0*15  of  a  grain. 

2.  The  yellowish  powder  was  now  transferred  to  a  vessel 
of  pure  silver,  and  mixed  with  a  lixivium  containing  fifty 
grains  of  potash,  prepared  by  the  means  of  alcohol  ;  a  quan- 
tity, which  I  had  previously  ascertained  to  be  sufficient  to 
effect  a  complete  decomposition  of  this  mineral.  The  ley 
was  gradually  evaporated  to  dryness  in  a  sand-bath.  The 
soluble  part  was  extracted  by  distilled  water,  and  poured  off 
from  a  yellowish  white  matter,  which  was  sufficiently  edul- 
corated {a). 

3.  Liquid  nitrate  of  ammonia  was  now  dropped  into  the 
alkaline  fluid,  as  long  as  it  produced  any  cloudiness:  the 
clear  fluid  was  now  decanted  from  a  small  quantity  of  white 
matter,  which  had  subsided,  and  rendered  acid  by  nitric 
acid;  ammonia,  added  to  excess,  produced  a  slight  turbid- 
ness.  These  precipitates,  after  sufficient  edulcoration,  were 
added  to  the  yellowish  white  residuum  (a). 

4.  The  liquid  was  now  rendered  slightly  acid  by  nitric 
acid,  and  a  solution  of  nitrate*  of  lead  in  distilled  water 
was  dropped  into  it,  as  long  as  it  separated  any  precipitate. 
The  clear  fluid  was  poured  ofl",  and  evaporated  nearly  to 
dryness,  and  a  small  quantity  of  white  matter,  thus  ob- 
tained, was  added  to  the  former  precipitate,  which  dried, 

*  If  the  colourless  liquid  oxy-nitrate  of  lead  be  dropped  into  a  dilute  so- 
lution of  arsenic  acid,  or  of  arseniate  of  potash  acidulated  by  nitric  acid,  no 
immediate  precipitation  of  an  arseniate  of  lead  is  produced;  but  crystalline 
grains  are,  after  a  time,  gradually  deposited  at  the  bottom  of  the  vessel.  But 
liquid  nitrate  of  lead  causes  an  immediate  and  abundant  precipitate  from 
these  same  dilute  solutions.  These  two  combinations  therefore  must  be 
different. 

and 
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and  exposed  10  a  low  red  heat,  weighed,  whilst  still  warm, 
40-8,  v.htch,  according  to  the  proportion  of  33  :  100,  esta- 
blished by  Mr.  Chenevix,  iinphes  13*46  ot  arsenic  acid. 

b.  The  superfluous  lead  was  now  separated  from  the  fluid 
by  sulph^ite  of  soda,  and  filtered  oft\  Ammonia  precipi- 
tated a  minute  portion  of  flaky  matter;  it  weiirhed,  atter 
ignition,  0'2  of  a  irrain  ;  it  consisted  of  silica  and  oxide  of 
lead,  and  must  be  attributed  to  the  nitrate  of  lead  employed, 

B. 

1.  The  yellowish  white  residuum  {a)  (A,  §  2.)  was  dis- 
solved witliout  efl'ervescence  in  nitric  acid,  except  a  minute 
portion  of  silica,  which,  after  ignition,  =  0*,8.  A  white 
ht-avv  ma:ter  was  thrown  do-.vn  from  this  solution,  by 
liquid  sulphate  of  soda.  The  clear  decanted  fluid  was  eva- 
porated to  a  small  volume,  and  sulphate  or  soda  produced 
a  further  separation  of  white  maiter  ;  it  was  sulphate  of  lead, 
which,  after  expo-,ure  to  a  loxv  red  heat,  and  weiahed, 
whilst  warm,  =  47*5.  which,  upon  the  supposition  that 
one  bundled  O'rts  ot  sulphate  of  lead  contain  69*74  of  lead 
+  3-4S  of  oxvgen,  is  equivalent  to  34*77  of  oxi<le  of  lead. 

2.  The  fluid,  now  fr-ed  from  lead,  deposited,  on  theaff'u- 
,«ion  of  ammonia,  a  greenish  matter,  vvhich,  after  ignition, 
became  red,  and  =  0-033  ot  t.  giain.  It  was  oxide  of  iron. 

C. 

1 .  One  hundred  grains  of  larger  crystals,  some  of  which 
were  hollow,  and  the  surfaces  of  which  were  slightly  and 
partislly  covered  with  silky  filan.ents,  treated  in  the  same 
way  yielded  93*283  of  sulphate  of  lead,  equivalent  to  69*76 
of  oxide,  and  80  of  arseniate  of  lead,  which  indicates  26*40 
of  arsenic  acid.  The  oxide  of  iron,  in  this  case,  amounted 
to  only  '05  of  a  grain,  and  the  residuary  silica  was  in  too 
small  a  quantity  to  be  weighed, 

2.  I  have  endeavoured  to  decompose  this  fossil  bv  boiling 
it  to  dryness  in  a  solution  of  four  times  its  wein;ht  of  the 
purest  subcarbonate  of  potash,  and  exposing  the  dry  mass, 
for  a  very  short  time,  to  a  low  red  heat ;  but  I  found,  that 
only  a  part  of  the  arsenic  acid  had  united  to  the  alkali;  the 
larger  portion  of  it  was  detected  in  the  nitric  solution  of  the 
residuum  ;  but  the  relative  projiortions  of  the  oxide  and  the 
acid,  were  found  to  correspond  almost  exactly  with  the 
foregoing  statement  of  them. 

3.  I  found  also,  that  carbonate  of  ammonia  precipitated 
^his  mineral,  in  an  unaltered   state,  from  its  solution  in 

nitric 
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nitric  acid  :  as  no  arsenic  acid  had  united  with  the  precipi- 
tant. The  solution  of  the  nitrate  of  ammonia  was  evapo- 
rated to  dryness,  and  exposed  to  a  red  heat  in  a  platina 
crucible  ;  but  nothing  was  ieit,  except  a  slight  trace  oi-" 
oxide  of  lead.  We  may  infer  from  hence,  the  absence  of 
both  the  fixed  alkalies. 

4.  I  found  in  one  specimen  only  of  this  fossil  any  no- 
table ditierence  in  the  relative  proportions  of  the  oxide  of 
}ead  and  of  the  acid  to  which  it  is  united.  It  consisted  of 
crystals  confusedly  matted  together  in  a  more  compact  mass 
than  this  fossil  generally  assumes.  One  hundred  grains 
were  dissolved  in  nitric  acid  ;  the  niarine  acid  was  separated 
bv  nitrate  of  silver,  and  anv  redundant  silver  bv  muriate  of 
ammonia.  The  lead  was  separated  by  sulphuric  acid,  and 
tlie  superfluous  portion  of  that  acid  by  nitrate  of  barytes, 
and  the  arsenic  acid  was  combined  with  the  oxide  of  lead 
by  the  affusion  of  nitrate  of  lead.  The  muriate  of  silver 
— v9'S;  the  sulphate  of  lead  =  97*rl,  and  the  arscniate  of 
lead  =  72,  equivalent  to  1*63  of  muriatic  acid,  71*46  of 
oxide  of  lead,  and  23*88  of  arsenic  acid,  respectively.  The 
qliartz  =  0*35,  and  the  oxide  of  iron  0*2,  nearly. 

Another  portion  taken  from  the  same  specimen^  treated 
with  an  alkali^  gave  very  nearly  a  similar  result. 

D. 

It  will  now  be  necessary  for  me  to  speak  concerning  an 
ingredient  of  this  fossil,  which  I  may  have  seemed  to  over- 
look. I  mean  the  muriatic  acid:  1  have  found  some  diffi- 
culty in  ascertaining  the  proportion  va  hich  it  bears  to  the 
other  constituent  parts,  and  from  a  cause  which  I  did  not 
suspect.  I  considered  that  the  only  sure  mode  of  deter- 
mining this  point,  was  to  have  recourse  to  nitrate  of  silver, 
which  might  effect  a  direct  separation  of  the  marine  acid 
from  the  nitric  solution  of  this  fossil.  But  I  found,  in 
Inany  experiments  upon  given  quantities  of  this  mineral, 
that  the  results,  which  1  derived  from  this  most  valuable 
chemical  test,  were  variable  and  uncertain. 

At  last,  I  was  enabled  to  trace  the  error  and  uncertainty 
np  to  two  sources.  In  the  first  place,  I  found  that  the  mu- 
riate of  silver  was  more  abundant  in  the  cases  where  I 
employed  a  vessel  with  a  long  neck  for  the  solution,  and 
did  not  expose  it  to  heat. 

I  concluded,  therefore,  that  when  the  process  was  con- 
ducted under  different  circumstances,  the  predominating 
mas« 
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mass  of  nitric  acid  produced  its  effect,  and  volatilized  a 
portion  of  the  muriatic. 

Another  source  of  error  T  found  in  the  following  anoma- 
lous circumstance,  viz.  a  simultaneous  precipitation  of  a 
portion  of  arseniate  of  lead  takes  place  with  that  of  the  mu- 
riate of  silver.  Whatever  combination  this  may  be,  it  is  a 
weak  one,  and  may  be  severed  by  nitric  acid,  which  dis- 
sohes  the  arseniate  and  leaves  the  muriate  ;  or  by  ammonia, 
w  hich  takes  up  the  muriate,  to  the  exclusion  of  the  arseniate. 

I'he  c(niclusion  to  which  many  experiments  have  led  me 
is  this,  that  the  muriate  of  silver  produced  in  the  nitric  so- 
lution of  one  hundred  grains  of  arseniate  of  lead  by  nitrate 
of  silver,  amounts  to  about  9*3. 

E. 

In  order  to  prove  that  the  acid,  which  is  combined  with 
the  oxide  of  lead  in  this  mineral,  is  the  arsenic  acid,  and 
that  it  is  not  combined  with  phosphoric,  I  decomposed 
some  of  its  acid,  which  had  been  combined  with  lead  in 
the  foregoing  experiments,  by  means  of  sulphuric  acid,  and 
filtered  off  the  sulphate  of  lead.  The  fluid  which  pa«sed 
through  the  filter  was  evaporated  nearly  to  dryness,  and  it 
assumed  the  appearance  of  crystalline  grains.  Some  of  it 
wais  exposed  to  the  flame  of  the  blow-pipe  in  a  gold  spoon  ; 
at  first  it  became  like  a  white  dry  powder,  which  melted 
before  an  increased  heat  :  placed  on  charcoal  and  ignited, 
it  was  totally  dlssipatctl  in  arsenical  fumes. 

Some  of  it  was  dissolved  in  uater,  and,  dropped  into 
liquid  sulphate  of  titanium,  a  white  precipitate  was  pro- 
duced :  combined  "A'iih  sotia.  it  precipitated  silver  from  the 
ibitrate  of  silver,  of  a  brick  colour.  Tt  precipitated  mer- 
curv  from  its  nitrate,  of  a  vellowish  colour,  which  after- 
wards became  reddish.  This  precipitate,  exposed  to  the 
ilanie  of  the  blow-pipe  on  charcoal,  exhibited -the  same 
phrenomena  as  arseniate  of  mercury. 

I  precipitated  masnesia  from  its  muriate,  and  redissolved 
it  by  carbonate  of  ammonia,  perfectly  saturated  with  car- 
bonic acid.  I  divided  this  liquid  into  two  portions,  and 
dropped  into  both  a  solution  of  the  combination  of  the  acid 
of  this  mineral  and  soda.  No  precipitate  v.as  produced.  I 
dropped  inu)  one  of  the  vessels  some  liquid  phosphate  of 
$oda,  and  a  separation  of  saline  matter  was  instantly  pro- 
duced. I  soon,  however,  found,  that  this  mode  of  di- 
stinguishing the  phosphoric  from  the  arsenic  acid  could  not 
be  depended  upon.  For  in  the  other  vessel,  in  which  no 
phosphate  of  soda  had  been  dropped,  in  a  short  time,  saline 

tufts 
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tufis  made  their  appearance,  and  an  abundant  deposition  of 
saline  matter  was  fo.-nied.  I  found  also,  that  if  the  solu- 
tion had  been  more  concentrated,  the  precipitation  would 
have  immediately  taken  place. 

On  making  a  con)parative  experiment  with  arsenic  acid, 
I  found  that  it  forms  a  triple  salt  vMth  ammonia  and  mag- 
nesia, analogous  to  the  phosphoric  salt  described  by  Dr. 
Wolla»ton.  The  figure  of  the  arsenical  salt,  as  far  as  I  could 
determine  it  from  a  confused  crystallization^  is  a  trihedral 
prism. 

We  are  therefore,  I  think,  authorized  from  the  experi- 
ments herein  detailed,  to  conclude,  that  the  fossil  which  is 
the  subject  of  this  paper  is  an  arsenlate  of  lead,  and  that, 
if  we  state  that  the  relative  proportion  of  the  constituent 
parts  of  it  is  in  one  hundred,  as  follows,  we  shall  not  be 
tar  from  the  truth  : 

Oxide  of  lead         -         69'76 

Arsenic  acid  -         26"40 

Muriatic  acid  -  1*58 

The  silica  and  the  oxide  of  iron,  which  account  for  a 
portion  of  the  loss,  and  the  alumina  and  copper  which  are 
sometimes  found  in  an  analysis  of  tliis  iossil,  I  do  not  con- 
ceive to  be  essential  to  it. 

The  existence  of  a  minute  portion  of  muriatic  acid  as  a 
constant  ingredient  of  it,  is  a  curious  fact:  and  it  is  still 
more  curious,  when  we  consider  it  in  connexion  with  the 
analogy  that,  in  this  particular,  it  maintains  with  thenatural 
phosphates  of  lead. 


XV.  Description  of  a  reflective  Goniometer,  By  William 
Hyde  Wollaston,  jSLD.,  Sec.  -K.S.* 

Jb  ROi^i  the  advances  that  have  been  made  of  late  years  in 
crvstallography,  a  very  large  proportion  of  mineral  sub- 
stances may  now  be  recognized,  if  we  can  ascertain  the 
anovular  dimension?  of  their  external  forms,  or  the  relative 
position  of  tliose  surfaces  that  are  exposed  by  fracture.  But 
though  the  modifications  of  tetrahedrons,  of  cubes,  and  of 
those  other  regular  solids,  to  which  the  adventitious  aid  of 
ji;eomet.ry  could  be  correctly  applied,  have  been  determined 
with  the  utmost  precision,  yet  it  has  been  often  a  subject 
of  rc^rret,  that  our  instruments  for  measuring  the  angles  of 
en  stals  are  not  po£?^sscd  oi  equal  accuracy,  and  that  in 
applying  the  goniometer  to  small  crystals,  where  the  radius 

*  From  Philosophical  Transactions  for  1809,  Part  II. 
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in  contact  with  the  surface  is  necessarily  very  short,  the 
measures,  even  when  taken  with  a  steady  hand^  will  often 
deviate  too  much  from  the  truth  to  aid  us  in  determining 
the  species  to  which  a  suhstance  belongs. 

A  means  of  remedying  this  defect  has  lately  occurred  to 
me,  by  which  in  most  cases  the  inclination  of  surfaces  may 
be  measured  as  exactly  as  is  wanted  for  common  purposes; 
and  when  the  surfaces  are  sufficiently  smooth  to  reflect  a 
distinct  image  of  distant  objects,  the  position  of  faces  only 
3Lth  of  an  \ich  in  breadth  may  be  determined  with  as  much 
precision  as  those  of  any  larger  crystals. 

For  this  purpose,  the  ray  of  light  reflected  from  the  sur- 
face is  employed  as  radius,  instead  of  tlie  surface  itself,  and 
accordingly  for  a  radius  of  -'^th  of  an  inch,  we  may  sub- 
stitute either  the  distance  of  the  eye  from  the  crystal,  which 
would  naturally  be  about  twelve  or  fifteen  inches  ;  or  for 
greater  accuracy  we  may,  by  a  second  mode,  substitute 
the  distance  of  objects  seen  at  a  hundred  or  more  yards 
from  us. 

The  instrument  w-hich  T  use,  consists  of  a  circle  oradii- 
iited  on  its  edge,  and  mounted  on  a  horizontal  axle,  sup- 
ported by  an  upright  pillar  (Plate  II).  This  axle  beincr 
perforated,  admits  the  passage  of  a  smaller  axle  throuoh  it, 
to  which  any  crystal  of  moderate  size  may  be  attached  by  a, 
piece  of  wax,  with  its  edge,  or  intersection  of  the  surfaces, 
horizontal  and  parallel  to  the  axis  of  motion. 

This  position  of  the  crystal  is  first  adjusted,  so  that  by 
turning  the  smaller  axle,  each  of  the  two  surfaces,  whose 
inclination  is  to  be  measured,  will  reflect  the  same  light  to 
the  eye. 

The  circle  is  then  set  to  zero,  or  1S0°,  by  an  index  at- 
tached to  the  pillar  that  supports  it. 

The  small  axle  is  then  turned  till  the  further  surface  re- 
flects the  light  of  a  candle,  or  other  definite  object,  to  the 
eye;  and  lastly,  (the  eye  being  kept  steadilv  in  the  same 
place)  the  cu'cle  is  turned  by  its  larger  axle,  till  the  second 
surface  reflects  the  same  light.  This  second  surface  is  thus 
ascertained  to  be  in  the  same  position  as  the  former  surface 
liad  been.  The  ano;le  throuo;h  which  the  circle  has  moved, 
IS  m  lact  the  supplement  to  the  inclination  of  the  surfaces; 
but  as  the  graduations  on  its  margin  are  numbered  accord- 
ingly in  an  inverted  order,  the  angle  is  correctly  shown  by 
the  index,  without  need  of  any  computation. 

It  may  here  be  observed,  that  it  is  by  no  means  neces- 
sary to  have  a  clean  uniform  fracture  for  this  application  of 
the  instrument  to  the  structure  of  laminated  substances  ;  for 

since 
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since  all  those  small  portions  of  a  shattered  surface,  that 
are  parallel  to  one  another  (though  not  in  the  same  plane), 
crlisten  at  once  with  the  same  light,  the  angle  of  an  irregu- 
lar fracture  may  be  determined  nearly  as  well,  as  when  the 
reflectincj  fragments  are  actually  in  the  same  plane. 

In  th[s  method  of  taking  the  measure  of  an  angle,  when 
the  eye  and  candle  are  only  ten  or  twelve  inches  distant,  a 
small  error  may  arise  from  parallax,  if  the  intersection  of 
the  planes  or  edge  of  the  crystal  be  not  accurately  in  a  line 
with  the  axis  of  motion  *;  but  such  an  error  may  be  ren- 
dered insensible,  even  in  that  mode  of  using  the  instru- 
ment, by  due  care  in  placing  the  crystal ;  and  when  the 
surfaces  are  sufficiently  smooth  to  reflect  a  distinct  image 
of  objects,  all  error  from  the  same  source  may  be  entirely 
obviated  by  another  method  of  using  it. 

For  this  purpose,  if  the  eve  be  brought  within  about  an 
inch  of  the  reflecting  surface,  the  reflected  image  of  some 
distant  chimney  may  be  seen  inverted  beneath  its  true  place^ 
and  by  turning  the  small  axle  may  be  brought  to  correspond 
apparently  \\'\ih  the  bottom  of  the  house  (or  with  some 
other  distant  horizontal  line)'.  In  this  position  the  surface 
accurately  bisects  the  angle,  which  the  height  of  that  house 
subtends  at  the  eye  (or  rather  at  the  reflecting  surface) ;  then, 
by  turning  the  whole  circle  and  crystal  together,  ihe  other 
surface,  however  small,  may  be  brought  exactly  into  the 
same  position  ;  ami  the  angle  of  the  surfaces  may  thus  be 
measured,  with  a  decree  oF  precision  which  has  not  hitherto 
been  expected  in  goniometry. 

The  accuracy,  indeed,  of  this  inf=truracnt  is  such,  that  a 
circle  oF  mod(M-ate  dimensions,  with  a  vernier  adapted  to  it, 
wfll  probably  afford  corrections  to  many  former  observa- 
tions. 1  have  already  remarked  one  instance  of  a  mistake 
that  prevails  respecting  the  common  carbonate  of  lime, 
and  I  am  induced  to  mention  it,  because  this  substance  is 
very  likely  to  be  employed  as  a  test  of  the  correctness  of 
such  a  goniometer,  [)v  any  one  who  is  not  convinced  of  its 
accuracy  from  a  distinct  conception  of  the  principles  of  its 
construction. 

The  inclination  of  the  surfaces  of  a  primitive  crystal  of 
carbonate  of  hme  is  stated,  with  great  appearance  of  pre- 

*  I  carmot  omit  mentioningf,  that  Mr.  Sov/erby  had  thought  of  employing- 
rcflection  for  this  purpose,  nearly  at  the  same  lime  as  myself  i  but  did  not 
succeed  lo.his  satisfaction,  in  consequence  of  an  attempt  to  fbc  the  positiou 
of  the  eye.  For  when  the  line  of  si<rlu  is  determined  by  a  point  connected 
vith  the  apparatu.',  the  radius  empioyed  is  thereby  hmi'ted  to  the  extent  of 
the  iiiscrument,  and  jhe  error  trom^parallax  is  manifestly  increa&ed. 

cision^ 
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cislon,  to  he  104^  2S'40'':  a  result  deduced  from  the  sup- 
posed position  of  its  axis  at  an  angle  of  45^  with  each  of  the 
surfaces,  and  from  other  seducing  circumstances  of  appa- 
rent harmonv  bv  simple  ratios.  But  however  strono;  the 
presumption  might  be  that  this  angle,  which  by  measure- 
ment approaches  to  43°,  is  actually  so,  it  must  nt^vcrtheless 
be  in  fact  about  45°  20';  for  I  find  the  inclination  of  the 
surfaces  to  each  other  is  veiy  nearly,  if  not  accurately,  105^, 
as  it  was  formerly  determined  to  be  by  Huygens  *;  and 
since  the  measure  of  the  superficial  angle  given  by  Sir  Isaac 
Newton  f  corresponds  with  this  determination  of  Huvgens, 
his  evidence  may  be  considered  as  a  further  confirmation  of 
the  same  result ;  for  it  may  be  presumed,  that  he  would  not 
adopt  the  measures  of  others,  without  a  careful  examina- 
tion. 

IN  THE  ANNEXED  PLATE, 

ah.  Is  the  principal  circle  of  the  goniometer  graduated 
on  its  edge. 

cc.  The  axle  of  the  circle. 

d.  A  milled  head  by  which  the  circle  is  turned. 

ee.  The  small  axle  for  turning  the  crystal,  without  mov- 
ing the  circle. 
f,  A  milled  head  on  the  small  axle. 

g.  A  brass  plate  supported  by  the  pillar,  and  graduated 
as  a  vernier  to  every  five  minutes. 

h.  The  extremity  of  a  small  spring,  by  which  the  circle 
is  stopped  at  !  80^,  without  the  trouble  of  reading  off. 

li  and  k  k.  Are  two  centres  of  motion,  the  one  horizon- 
tal, the  other  vertical  for  adjusting  the  position  of  a  crystal : 
one  turned  by  the  handle  /,  the  other  by  the  milled  head  tk. 

The  crystal  being  attached  to  a  screw-bead  at  the  point  ii 
(in  the  centre  of  all  the  motions),  with  one  of  its  surfaces 
as  nearly  parallel  as  may  be  to  the  milled  head  ttz,  is  next 
rendered  truly  parallel  to  the  axis  bv  turning  the  handle  I 
till  the  reflected  image  of  a  horizontal  line  is  seen  to  be  ho- 
rizontal. 

By  means  of  the  milled  head^*,  the  second  surface  is  thea 
brought  into  the  position  of  the  first;  and  if  the  reflected 
image  from  this  surface  is  found  not  to  be  horizontal,  it  is 
rendered  so  by  turning  the  milled  head  m  ;  and  since  this 
motion  is  parallel  to  the  first  surface,  it  does  not  derange 
the  preceding  adjustment. 

*  Huygenii  Opera  Rdiqua,  torn.  i.  p.  T'3. — Tiact.  de  Ltimine. 

f  Newton's  Optics,  8vo.  p.  1J29.  Qu.  25,  concerning  Iceland  Cn-stal. 
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XVI.  Chemical  Analysis  of  a  Black  Sand,  from  the  River 
Dee,  in  Aherdcenshire,  By  1  homas  Thomson,  M.D.y 
Lecturer  on  Cliemistry^  Edinhurg/i^» 

Jl  he  specimen  which  formed  the  subject  of  the  first  of  the 
followuio  analyses  was  brought  from  the  banks  of  the 
river  Dorr,  about  seven  years  ago,  by  my  friend  Mr.  James 
Milij  who  at  that  time  resided  in  Aberdeenshire.  By  him 
I  v/as  informed  that  considerable  quantities  of  it  are  found 
in  different  parts  of  the  bed  of  that  river, — that  it  is  called 
by  the  inhabitants  iron-sand, — and  that  they  use  it  for 
sanding  newly  written  paper.  I  tried  some  experiments  in 
the  vear  ISOO,  in  order  to  ascertain  its  nature;  but  was 
too  iiule  skilled  at  that  time,  both  in  mineralogy  and  prac- 
tical chemistry,  to  manage  an  analysis  of  any  considerable 
difficuilv. 

The  black  powder  is  mixed  with  a  good  many  small 
Vv-hiiish,  reddish,  and  brownish  grains,  which,  when  ex- 
amined by  means  of  a  glass,  prove  to  be  pieces  of  quartz, 
felspar,  and  mics.  From  this  it  would  appear,  that  the 
sand  of  the  river  Dee  consists  chiefly  of  the  detritus  of  gra- 
nite or  gneiss. 

When  a  magnet  is  passed  over  the  sand,  some  of  the 
black  grains  adhere  to  it,  and  are  by  this  means  easily  ob- 
taincd^separate.  But  after  all  that  can  be  attracted  by  the 
masnet  is  removed,  the  greater  part  of  the  black  powder 
still  remains.  This  residue  is  indeed  attracted  by  a  power- 
ful maonet,  but  so  very  feebly,  that  it  is  not  possible  by 
means ^of  it  to  separate  it  from  the  grains  of  sand  with 
which  it  is  mixed.  Thus  we  learn,  that  the  black  matter 
consists  of  two  distinct  substances  ;  one  of  which  is  power- 
fully attracted  by  the  magnet,  the  other  not.  As  this  se- 
cond substance  uas  obviously  specifically  heavier  than  the 
grains  of  sand  with  which  it  was  mixed,  I  placed  a  quan- 
tity of  the  powder  on  an  inclined  plane,  and  by  exposing  it 
cautiously,  and  repeatedly,  to  a  jet  of  water,  T  succeeded 
in  washing  away  most  of  the  grains  of  sand,  and  thus  ob- 
tained it  in  a  state  of  tolerable  purity. 

The  first  of  these  minerals  we  may  call  iron-sand,  and 
the  second  iserine,  as  they  belong  to  mineral  species  which 
-oryctognosts  have  distinguished  by  these  names, 

J.  Iror-SaJid.  » 

The  iroiisand  is  much  smaller  in  quantity  than  the  ise» 

*  from  Transactions  of  Royal  Society,  Edinburgh,  1807. 
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Y^ne,  aavd  does  not  exceed  one-fourlh  of  the  mixture  at 
most.  Its  colour  is  iron-black.  It  is  in  very  small  angu- 
lar grains,  commonlv  pretty  sharp-edged,  and  sometimes 
havino-  the  shajic  of  imperfect  octahedrons.  The  surface  is- 
rough  ;  the  lustre  is  feebly  glimmering  and  metallic ;  the 
fracture,  from  the  smalluess  of  the  grains,  could  not  be 
accurately  ascertained,  but  it  seemed  to  be  conchoidal. 
Opake,  semi-hard,  brittle,  easily  reduced  to  powder.  Pow- 
der has  a  gravish -black  colour  ;  powerfully  attracted  by  the 
liiacrnet  ;  specific  ojavity  4* 7^5. 

1.  As  acids  were  not  found  to  act  upon  this  mineral,  100 
grains  of  it  were  reduced  to  a  fine  powder,,  mixed  with 
twice  its  weioht  of  carbonate  of  potash,  and  exposed  for 
two  hours  to  a  red  heat  in  a  porcelain  crucible.  The  mass, 
being -softened  in  water,  was  digested  in  muriatic  acid.  Bv 
repeating  this  process  twice,  the  whole  was  dissolved  in. 
muriatic  acid,  except  a  brownish-white  matter,  which 
being  dried  in  the  open  air  weighed  \Q\-  grains. 

2.  The  muriatic  acid  solution,  which  had  a  deep  yellow- 
ish-brown colour,  was  concentrated  almost  to  dryness,  and 
then  diluted  with  water.  It  assumed  a  milky  appearance; 
but  nothing  was  precipitated.  Being  boiled  for  some  time, 
and  ihen  set  aside,  a  curdv-like  matter  fell.  It  was  of  a 
inilk-whi-te  colour,  weiirhed,  when  dry,  seven  grains,  and 
possessed  the  properties  oF  oxide  of  titanium. 

3.  The  residual  liquid  being  supersaturated  with  am- 
monia., &  dark  reddish-brown  matter  precipitated,  which 
being  separated  bv  the  filler,  dried,  drenched  in  oil,  and 
heated  to  redness,  tssumed  the  appearance  of  a  black  mat- 
ter, sironolv  attracted  by  the  magnet.  It  weighed  93*7 
grains,  and  was  oxide  of  iron. 

4.  The  19-5  grains  of  residual  powder,  being  mixed  with 
four  timeg  its  weight  of  carbonate  of  soda,  and  exposed  for 
two  hours  to  a  red  heat,  in  a  platinum  crucible,  and  after- 
wards heated  with  muriatic  acid,  was  all  dissolved,  except 
about  a  grain  of  blackish  matter,  which  was  set  aside. 

5.  The  muriatic  solution  being  concentrated  by  evapo- 
rjtion,  a  little  white  matter  was  separated.  It  weighed 
one-fourth  of  a  grain,  and  possessed  the  characters  of  oxide 
of  titanium. 

6.  When  evaporated  to  drvne>^,  and  redissolved  in  water, 
2l  white  powder  remained,  v.  hich  j)ruved  to  be  silica,  and 
which,  after  being  heated  to  redness,  weighed  one  grain. 

7.  The  watery  solution  being  supersaturated  with  potash, 
^nd  boiled  ior  a  few  minutes,  was  thrown  upon  a  filler,  to. 

G  'J  iepar^le 
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separate  a  reddish-brown  matter,  which  had  been  precipi- 
tated. The  clear  liquid  which  passed  through  the  filter 
was  mixed  with  a  solution  of  sal  ammoniac.  A  soft  white 
matter  slowly  subsided.  It  was  alumina,  and,  after  being 
heaied  to  redness,  weighed  haU  a  grain. 

8.  The  brown-coloured  matter  whi^h  had  been  precipi- 
tated by  the  potash,  when  dried  upon  the  steam  bath, 
weighed  20'2  grains.  It  dissolved  with  effervescence  in 
muriatic  acid.  The  solution  had  the  appearance  of  the  yolk 
of  an  egg.  When  boiled  for  some  time,  and  then  diluted 
with  water,  it  became  white,  and  let  fall  a  curdy  precipi- 
tate, which  weighed,  when  dry,  4*6  grains,  and  possessed 
ihe  propertie?  of  oxide  of  titanium. 

9.  The  residual  liquor  being  mixed  with  an  excess  of  am- 
monia, let  fall  a  brown  matter,  which,  after  being  dried, 
drenched  in  oil,  and  heated  to  redness,  weighed  six  grains. 
It  was  strongly  attracted  by  the  magnet,  but  was  of  too 
light  a  colour  to  be  pure  oxide  of  iron.     I  therefore  dis- 
solved it  in  muriatic  acid,  and  placed  it  on  the  sand-bath, 
in  a  porcelain  capsule.     When  very  much  concentrated  by 
evaporation,  small  white  needles  began  to  make  their  ap- 
pearance in  it.     The  addition  of  hot-watei  made  them  dis- 
appear; but  they  were  again  formed   when   the  liquor  be- 
came sufficiently  concentrated.     These  crystals,  when  se- 
parated, weighed  1*3  grains,  and  proved,  on  examination, 
to  be  white  oxide  of  arsenic.     During  the  solution  of  the 
«ix  grains  in  muriatic  acid,  a  portion  of  black  matter  sepa- 
rated.    It  weighed  0*2  grains,  and  was  totally  dissipated 
before  the  blow- pipe  in  a  white  smoke.     Hence,  it  must 
have  been  arsenic.     These   1*5  grains  are  equivalant  to  ra- 
ther more  than  one  grain  of  metallic  arsenic.     Thus,  it  ap- 
pears, that  the  six  grains  contained  one  grain  of  arsenic, 
which  explains  the  whiteness  of  their  colour.     The  rest  was 
iron.     It  can  scarcely  be  doubted,  that  the  proportion  of 
arsenic  present  was  orismally  greater.     Some  of  it  must 
have  been  driven  oft'  when  the  iron  oxide  was  heated  with 
oil. 

10.  The  insoluble  residue  (No.  4.)  was  with  great  diffi- 
culty dissolved  in  sulphuric  acid.  When  the  solution  was 
mixed  with  anmionia,  a  white  powder  fell,  which  weighed 
0'8  grains.  It  was  accidentally  lost,  before  I  examined  its 
properties.  But  I  have  no  doubt,  from  its  appearance,  that 
it  was  oxide  of  titanium. 

11.  Thus,  from  the  100  grains  of  iron-sand,  the  follow- 
ing constituents  have  been  extracted  by  analysis  : 

Black 


98-70 

12-65 

1-00 

1-50 

113-85 
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Black  oxide  of  iron, 
White  oxide  of  titanium, 
Arsenic,         -         -         - 
Silica  and  alumina, 

Total, 

Here  there  is  an  excess  of  nearly  14  grains,  owing,  without 
doubt,  to  the  combination  of  oxygen  with  the  iron  and  the 
titanium  during  the  analysis. 

Had  the  iron  in  the  ore  been  in  the  metallic  state,  the 
excess  of  weight,  instead  of  14,  could  not  have  been  less 
than  30.  For  the  black  oxide  is  known  to  be  a  compound 
of  100  metal  and  37  oxygen.  Hence,  I  think,  it  follows, 
that  the  iron  in  our  ore  must  have  been  in  the  state  of  an 
oxide,  and  that  it  mu3t  have  contained  less  oxygen  thaa 
black  oxide  of  iron.  A  good  many  trials,  both  on  iron- 
sand,  and  on  some  of  the  other  magnetic  ores  of  iron,  in- 
duce me  to  conclude,  that  the  iron  in  most  of  them  is  com- 
bined with  between  17  and  18  percent,  of  oxygen.  This 
compound,  hitherto  almost  overlooked  by  chemists,  1  con- 
sider as  the  real  protoxide  of  irow.  Thenard  has  lately  de- 
monstrated the  existence  of  an  oxide  intermediate  between 
the  black  and  the  red ;  so  that  we  are  now  acquainted  with, 
four  oxides  of  this  metaL  But  the  protoxide,  I  presume, 
does  not  combine  with  acids  like  the  others.  Analogy  leads 
us  to  presume  the  existence  of  a  fifth  oxide,  between  the 
green  and  the  red. 

As  to  the  titanium,  it  is  impossible  to  know  what  in- 
crease of  weight  it  has  sustained,  because  we  are  neither 
acquainted  with  it  in  the  metallic  state,  nor  know  how- 
much  oxygen  its  different  oxides  contain.  It  is  highly  im- 
probable, that,  in  iron-sand,  the  titanium  is  in  the  metallic 
state,  if  it  be  made  out  that  the  iron  is  in  that  of  an  oxide. 
The  experiments  of  Vauquelin  and  Hccht,  compared  with 
those  of  Klaproth,  have  taught  us  that  there  are  three  oxides 
of  titanium,  namely,  the  blue,  the  red,  and  the  white. 
From  an  experiment  of  Vauquelin  and  Hecht,  and  from 
some  of  my  own,  I  am  disposed  to  consider  these  oxides  as 
composed  of  the  following  proportions  of  metal  and  oxygen  : 

Metal.  Oxygen. 

1.  Blue,     100  J  6 

2.  Red,       100  33 

3.  White,  100  49 

I  find,  that  when  the  white  oxide  of  titanium  is  reduced  to 
>  G  3  the 
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the  slate  of  red  oxide,  it  loses  one-fotirth  of  its  weight  5 
and  that  red  oxide,  when  raised  to  the  state  of  while  oxide, 
increases  exactly  one- third  of  its  weight.  It  was  the  know- 
ledge of  these  facts,  that  led  nie  to  the  preceding  numbers. 
And  1  think  thefy  may  be  used,  till  some  more  direct  expe- 
riment lead  us  to  precise  conclusions. 

Red  oxide  being  the  only  state  in  which  this  metal  has 
yet  occurred  separate,  we  may  conclude  that  it  combines, 
in- this  state,  with  metallic  oxides,  and  that  the  titaniam  in 
iron-sand  is  most  probably  in  this  state.  Rut  white  oxide, 
diminished  by  one-fourth,  gives  us  the  equivalent  quantity 
of  red  oxide.  On  that  supposition,  the  titanium  present, 
before  the  analysis,  in  the  100  grains  of  are,  weighed  9*5 
grains. 

The  appearance  of  the  arsenic  surprised  me  a  good  deal, 
as  it  was  ahonjethcr  unexpected.  I  am  disposed  to  ascribe 
It  to  some  panicles  of  arsenic  pyrites  which  might  have 
heen  accidentally  present.  This  conjecture  will  appear  the 
more  probable,  when  we  reflect,  that  arsenic  pyrites  very 
frequently  accompanies  iron-sand.  Before  the  microscope, 
the  iroa-sand  appears  to  contiin  some  white  shining  par- 
ticles, which,  probably,  are  arsenic  pyrites*. 

The  small  quantity  of  silica  and  alumina,  I  ascribe, 
^'ithout  hesitation,  to  grains  of  quartz  and  felspar,  which 
had  adhered  to  the  iron-sand,  and  been  analysed  along  \Vith 
it.  Some  such  grains  were  actually  observed  and  separated. 
But  others,  probably,  escaped  detection. 

1"2.  If  these  suppositions  be  admitted  as  well  founded^ 
the  iron-sand  was  composed  of 

Protoxide  of  iron,  8.5*3 

lied  oxide  of  titanium,         9*5 
Arsenic,  -  I'Q 

Silica  and  alumina,  1'5 

Loss,  -  ^  2*7 


100*0 


The  loss  will  not  appear  excessive,  if  we  consider,  that  a 
portion  of  the  arsenic  must  have  been  sublimed,  before  the 
presence  of  that  metal  was  suspected, 

Upon  the  vvhole,  I  tliink  we  may  consider  the  specimen 
of  inni-sand  exanilutd,  as  composed  of  nine  parts  prot- 
oxide of  iron,  and  one  of  red  oxide  of  titanium*  The  pre- 
sence of  titanium  in  this  orc  had  been  already  detected  by 
Lampadius,  though,  as  I  have  not,  seen  his  analysis,  I 
cannot  say  In  what  proportiort. 

II,  Ismne» 
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II.  Lerine, 

The  colour  of  this  ore  is  iron-black,  with  a  shade  of 
brown.  It  consists  of  small  angular  grains,  rather  larger 
than  those  of  the  iron-sand,  but  very  similar  to  them  in 
their  appearance.  Their  edges  are  blunt ',  they  are  smoother, 
and  have  a  stronger  glimmering  lustre  than  those  of  the 
iron-sand.  LusFre  semi-metaUic,  inclining  to  metaHIc. 
The  fracture  could  not  be  distinctly  observed,  but  it  seemed 
to  be  conchoidal  ;  at  least  nothing  resembling  a  foliated 
fracture  could  be  perceived.  Opake,  semi-hard,  brittle, 
easily  reduced  to  powder;  colour  of  the  powder  unaltered  ; 
specific  gravity  4*4  91  *;  scarcely  attracted  by  the  magnet. 

1.  A  hundred  grains  of  the  powdered  ore  were  mixed 
with  six  times  their  weight  of  carbonate  of  soda,  and  ex- 
posed for  two  hours  to  a  red  heat,  in  a  platinum  crucible. 
The  mass  obtained,  being  softened  with  water,  dissolved 
completely  in  muriatic  acid.  When  the  solution  was  con- 
centrated, it  assumed  the  appearance  of  the  yolk  of  an  egg. 
It  was  boiled,  diluted  with  water,  and  set  aside  for  some 
time.  A  white  n)atter  gradually  deposited,  which,  when 
dried  on  the  steam-bath,  weighed  53  grains,  and  possessed 
the  properties  of  oxide  of  titanium. 

2.  The  liquid  thus  freed  from  titanium  was  evaporated 
to  dryness,  and  the  residue  redissolved  in  water,  acidulated 
with  muriatic  acid.  A  white  powder  remained,  which, 
after  being  heated  to  redness,  weighed  16'S  grains,  and 
possessed  the  properties  of  silica. 

3.  The  solution  was  precipitated  by  ammonia,  and  the 
brown  matter  which  had  separated,  boiled  for  some  time  in 
liquid  potash.  The  whole  was  then  thrown  on  a  fdter,  to 
separate  the  undissolved  part,  and  the  liquid  which  came 
through  was  mixed  with  a  solution  of  saUammoniac.  A 
white  powder  fell,  which,  after  being  heated  to  redness, 
weighed  3*2  grains.     It  was  alumina. 

4.  The  brown  substance  collected  on  the  filter  was  dried, 
drenched  in  oil,  and  heated  to  redness.  It  was  strongly 
attracted  by  the  magnet,  and  weighed  52  grains. 

5.  It  was  digested  in  diluted  sulphuric  acid;  but  not 
being  rapidly  acted  upon,  a  quantity  of  muriatic  acid  was 
added,  and  the  digestion  continued.  The  whole  slowlv 
dissolved,  except  a  blackish  matter,  which  became  white 
when   exposed   to  a  red  heat,  and,  as  far  as  T  could  judge 

*  If,  as  the  following  analysis  would  lead  us  to  expect,  the  specimen  ex- 
amined was  a  mixture  of  fo;ir  parts  iserine,  and  one  part  (Quartz  and  felspar, 
the  specific  gravity  of  pure  i*erine  should  be  4-9G4. 
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from  its  properties,  was  oxide  of  titanium,  slightly  con- 
taminated with  iron.    It  weighed  TO  grains. 

6.  The  acid  solution  being  concentrated  by  gentle  eva- 
poration, a  numbei"  of  small  yellowish-coloured  needles 
made  their  appearance  in  it.  By  repeated  evaporations,  all 
the  crvstals  that  would  form  were  separated.  They  weighed 
six  grains.  I  redissolved  them  in  water,  and  added  some 
ammonia  to  the  solution.  A  fine  yellow  powder  fell,  which 
I  soon  recognized  to  be  oxide  of  uranium.  It  weighed  4*2 
grains. 

7.  Thus  it  appears,  that  the  52  grains  (No.  4.)  attracted 
by  the  magnet  contained  46  grains  of  iron,  and  six  grains 
of  uranium  and  titanium. 

8.  The  following  are  the  substances  separated  from  100 
•grains  of  iserine,  by  the  preceding  analysis  : 

Oxide  of  titanium,  54*8 

Oxide  of  iron,     -  46*0 

Oxide  of  uranium,  4"-2 

Silica,         -         -  16'8 

Alumina,          -  3*2 


Total,     125-0 


Tlere  is  an  excess  of  no  less  than  25  grains,  to  be  ac- 
counted for  by  oxygen,  which  must  have  united  to  the 
three  metals  during  the  process.  As  to  the  silica  and  alu- 
mina, there  can  be  little  hesitation  in  ascribing  them  to 
grains  of  sand,  which  had  been  mixed  with  the  ore.  The 
pure  iserine,  in  all  probability,  was  composed  of  iron,  ti- 
tanium, and  uranium.  If  we  suppose  that  each  of  these 
metals  existed  in  the  state  of  protoxide,  we  must  diminish 
the  titanium  by  one- fourth,  the  iroivby  one-seventh  nearly, 
and  the  uranium,  according  to  Bucholz's  experiments,  hf 
one- fifth.     This  would  give  us. 

Titanium,         -  -  4ri 

Iron,        -         -  -  39*4 

Uranium,          -  -  3*4 

Silica  and  alumina  -  20*0 

103'g 


Here,  then,  is  still  an  excess  of  nearly  four  per  cent. 
But  this  I  am  disposed  to  ascribe  to  the  oxides  of  titaniuni 
and  uranium,  having  been  only  dried  upon  the  steam-bath. 
Upon  the  whole,  it  appears^  that  in  the  specimens  of  iserine 

analysed^ 
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analysed,  the  proportions  of  titanium  and  iron  were  nearly 
equal,  and  that  the  uranium  did  not  exceed  four  per  cent» 
The  appearance  of  uranium  surprised  me  a  good  deal.  I 
perceive,  however,  that  it  has  already  been  detected  in  this 
ore,  from  an  analysis  published  by  Professor  Jameson,  in 
the  second  volume  of  his  Mineralogy,  which,  I  understand^ 
was  made  by  Lampadius.  The  specimen  examined  by  Lam- 
padius  yielded  very  nearly  60  pans  of  titanium,  30  of  iron, 
and  10  of  uranium.  Whereas,  in  mine,  if  the  foreign, 
matter  be  removed,  there  was  obtained,  very  nearly, 

48  titanium, 

48  iron, 
4  uranium. 


700 


Biit  there  can  be  no  doubt,  that  the  iserine  which  I  ana- 
lysed was  still  contaminated  with  a  good  deal  of  iron-sand  ; 
for  it  was  impossible  to  remove  the  whole. 


XVI  r.  Analysis  of  the  Gray  Copper  Ore  of  Airthrey^  in 
Stirlingshire.  By  Thomas  Thomson,  M.D.j  Edni- 
hurgh  *. 

JL  HE  copper  mine  of  Airthrey,  near  Stirling,  consists  of  a 
thin  vein,  which  runs  through  the  west  corner  of  the  Ochils. 
It  has  been  twice  wrought,  by  two  different  companies  j 
but,  in  both  cases,  was  abandoned,  after  a  few  years*  trial. 
I  went  to  it  some  years  ago,  and  examined  the  ore,  at  the 
request  of  one  of  the  proprietors.  The  specimens  which 
were  employed  for  the  subsequent  analysis,  were  the  purest 
that  I  could  select,  out  of  a  considerable  quantity.  I  war 
told,  however,  that  from  the  lower  level,  which  was  at  that 
time  full  of  water,  much  richer  ore  had  been  extracted. 
But,  afterwards,  when  the  lower  level  was  free  from  its  water, 
I  went  down  to  it  myself,  and  found  the  ore  precisely  ofc 
the  same  kind  as  in  the  upper,  with  this  difference,  that  it 
v/as  more  mixed  with  calcareous  spar,  and  perhaps,  on  that 
account,  more  easily  smelted. 

The  veinstones  in  the  Airthrey  mine  are  sulphate  of  ba* 
rytes  and  carbonate  of  lime,  and  with  these  ihe  ore  is  al- 
most always  more  or  less  mixed. 

The  colour  is  at  first  light  steel-gray;  but  the  surface 
ioon  tarnishes,  and  becomes  of  a  dark  dull   leaden-gray, 

*  From  Transactions  of  Royal  Society,  Edinburgh,  1S07, 

and 
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and  in  some  places  assumes  a  beautiful  tempered  steel  tar- 
nish. Massive  and  disseminated.  In  some  specimens,  it 
exhibits  tl^e  appearance  of  imperfect  crystals.  Internal 
surface  shining  and  metallic  ;  but,  by  exposure,  it  soon 
becomes  dull.  Fracture  small-grained,  inclining  to  even. 
Fragments  indeterminate,  and  rather  blunt-edged.  Semi- 
hard, the  degree  being  almost  the  same  as  that  of  calcareous 
spar  ;  for  these  two  minerals  reciprocally  scratch  each  other. 
Streak  similar,  opake,  brittle-,  easily  frangible;  specific 
gravity  4*878. 

1.  To  free  the  ore  as  completely  as  possible  from  foreign 
matter,  it  v/as  reduced  to  a  coarse  powder,  and  carefully 
picked.  It  was  then  digested  in  diluted  muriatic  acid, 
which  dissolved  a  quantity  of  carbonate  of  lime,  amounting 
to  13  per  cent,  of  the  original  weight  of  the  ore. 

2.  Thus  purified,  it  was  dried  on  the  steam-bath,  and 
100  grains  of  it  were  reduced  to  a  fine  powder,  and  digested 
in  diluted  nitric  acid,  till  everv  thing  soluble  in  that  men- 
struum was  taken  up.  The  residue  was  digested  in  the  same 
manner,  in  muriatic  acid ;  and  when  that  acid  ceased  to 
act,  the  residue  was  treated  with  nitro- muriatic  acid  till  no 
further  solution  could  be  produced.  The  insoluble  matter 
was  of  a  white  colour;  it  weighed  6*9  grains,  and  was  al- 
most entirely  sulphate  of  barytes.  No  traces  of  sulphate  of 
lead,  nor  of  oxide  of  antimony,  could  be  detected  in  it  by 
the  blow -pipe. 

3.  The  three  acid  solutions  being  mixed  together,  no 
cloudiness  appeared,  nor  was  any  change  produced;  a  proof 
that  the  ore  contained  no  silver. 

4.  The  solution  being  evaporated  nearlv  to  drvness,  was 
dilated  with  water,  and  precipitated  by  muriate  of  barytes. 
By  this  means,  the  sulphuric  and  arsenic  acids,  which  had 
been  formed  during  the  long-continued  action  of  the  nitric 
acid  on  the  ore,  and  the  presence  of  which  bad  been  indi- 
cated by  re- agents,  were  throv.'n  down  ;  for  nitrate  of  lead, 
added  to  the  residual  liquid,  occasioned  no  precipitate;  a 
proof  that  no  arsenic  acid  was  present. 

5.  The  liquid,  thus  freed  from  arsenic  acid,  was  mixed 
with  an  excess  of  ammonia.  It  assumed  a  deep  blue  co- 
lour, while  a  brown  matter  precipitated.  It  was  separated 
by  the  filter,  and  being  dried,  drenched  in  oil,  and  heated 
to  redness,  it  was  totally  attracted  by  the  magnet.  It 
weighed  45*5  grains,  and  was  iron. 

C.  The  anmioniacal  liquid  was  neutralized  by  sulphuric 
acid,  and  the  cupper  tlirown  down  bv  means  of  an  iron 
plale.     It  weighed  17':2  sirains. 

7.  To 
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7,  To  ascertain  the  quantity  of  sulphur  and  arsenic,;") 00 
grams  of  the  purified  ore,  in  the  state  of  a  fine  powder, 
were  put  into  the  bottom  of  a  coated  gbss-tulje,  and  ex- 
posed for  tsvo  hours  to  a  red  heat.  When  the  whole  was 
cold,  and  the  bottom  of  the  tube  cutoff,  the  ore  was  found 
in  a  round  solid  mass,  having  the  metallic  lustre,  a  con- 
choidal  fracture,  ainl  the  colour  and  appearance  of  varie- 
gated copper-ore.     It  had  lost  Id  grains  of  its  weight. 

S.  llie  upper  part  of  the  tube  was  coated  with  a  vellow- 
tsh-brown  substance,  like  melted  suiphur.  It  weighed 
12'6  grains.  Tlius,  there  was  a  loss  of  3*4  grains.  As  the 
tube  was  long,  this  loss  can  scarcely  be  ascribed  to  sulphur 
driven  off.  J  rather  consider  it  as  water.  For  towards  the 
beginning  of  the  process,  drops  of  water  were  very  per- 
ceptible in  the  tube.  Whether  this  water  was  a  constituent 
of  the  ore,  or  derived  from  the  previous  digestion  in  muri- 
atic acid,  cannot  be  determined. 

9.  When  tlie  12-6  grains  of  yellowish  brown  matter  de- 
tached from  the  tube  were  digested  in  hot  potash-lev,  the; 
whole  was  dissolved,  except  a  fine  blackish  powder,  which 
weighed  one  grain,  aud  was  arsenic.  The  dissolved  por- 
tion I  considered  as  sulphur, 

10.  Tlie  potash  solution,  being  mixed  with  nitric  acid, 
four  grains  of  sulphur  fell.  The  remaining  7*6  grains  mus^t 
have  been  converted  into  sulphuric  acid,  by  the  action  of 
the  nitric  acid.  Accordingly,  muriate  of  barytes  occasioned 
a  copious  precipitate,  "Vf 

•  11.  The  S-i  grains  of  roasted  ore  being  reduced  to  a  fine 
powder,  mixed  with  half  their  weight  of  pounded  charcoal, 
and  roasted  a  second  time  in  a  glass-tube,  one  grain  of  sul- 
phur sublimed.  But  the  tube  breaking  before  the  roastinir 
had  been  continued  long  enough,  the  process  was  com- 
pleted in  a  crucible.  The  roasted  ore  weighed  70  grains. 

12.  From  the  preceding  analysis,  we  learn  that  the  coa 
stituents  of  the  Airthrcv  ore  are  as  follows; 


Iron 

- 

4o'5 

Copper 

- 

17*2 

Arsenic 

- 

14-0 

Sulphur 

- 

12-a 

Walter 

- 

3-4 

Foreign 

bodies 

6-9 

99-0 
Loss         -  '4 


100-0 

—  If 
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}f  we  suppose  the  water  and  the  earthy  residue  to  be  only 
accidentally  present,  then  the  only  essential  constituents  are 
the  first  four^  and  the  ore  would  be  a  compound  of 

Iron         -  51*0 

Copper       •  19'2 

Arsenic      -  15*7 

Sulphur      -  14*1 

*t       *m       mm       » 

100-0 


If  we  compare  this  analysis  wiih  several  analyses  of  c;ray 
copper  ore,  lately  published  by  Klaproth^  we  shall  fincf, 
that  the  constituents  are  the  same  in  both ;  but  the  pro- 
portions oi  the  two  first  ingredients  are  very  nearly  re- 
versed. Klaproth  obtained  iVoin  0*4  to  0*5  of  copper^  and 
from  0*22  to  0*27  of  iron.  This  renders  it  obvious,  that 
4he  two  ores  were  not  in  the  same  state.  I  have  little  doubt, 
that  the  difference,  however,  is  merely  apparent,  and  that 
it  arose,  altogether,  from  a  quantity  of  iron  pyrites,  and 
perhaps  also  of  arsenic  pyrites,  which  I  could  not  separate 
from  the  gray  copper  ore  which  I  examined.  Both  of  these 
minerals  could  be  distinctly  seen  in  many  of  the  specimens, 
intimately  mixed  with  the  gray  copper;  and  I  have  no 
doubt  that  the  same  mixture  existed,  even  in  those  speci- 
mens which  were  selected  as  purest.  The  difference  in  the 
proportions  of  copf)er  and  arsenic,  obtained  by  Klaproth* 
in  his  various  analyses,  is  so  considerable,  as  to  lead  to  a 
suspicion,  that  even  his  specimens,  in  all  probability,  con- 
tained a  mixture  of  foreign  matter. 


XVIII.  Hints  on  the  Subject  of  Animal  Secretions.  By 
EvERARD  Home,  Esq.^  F.R.S.f  Communicated  by  the 
Society  for  the  Improvement  of  Animal  Chemistry  J. 

X  HE  brilliant   discoveries  of  Mr.  Davy  on  the  powers  of 
electricity  in  producing  chemical  changes,  suggested  to  me 

the 

*  Galen's  Journ.  vol.  v.  p.  9,  11,  13. 

\  From  Philosophical  Transactions,  for  ISQO,   Part  II. 

\  Dr.  WoUaicon's  observations  inserted  in  the  Philosophical  Magazine, 
Dvere  published  after  this  paper  had  been  laid  before  the  Society. 

I  was  led  to  the  present  investij?;ation,  wiiiie  preparing  rriy  lectures  on  the 
Hunterian  Museum,  in  which  tlie  secretions  in  different  animals  are  to  be 
considered.  In  September  last,  I  engaged  Mr.  William  Brande  to  assist  me 
in  prosecuting  the  inquiry.  In  November,  I  communicated  my  opinions  to 
Sir  Joseph  Bauks,  and  stated  that  I  should  brin§  them  forwaiU  in  my  lec- 
tures; 
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the  idea  that  the  animal  secretious  may  be  produced  by  the 
same  means. 

To  pmsecute  this  inquiry  with  every  advantage,  requires 
a  knc.siedge  of  anatouiv,  physiology,  and  chemistry,  rarely 
to  be  met  with  in  the  same  pe'.ron.  I  Lave  thert:!:"ore  availed 
myself  of  the  assistance  of  the  different  ir:enibers  of  this 
society,  the  object  of  which  is  the  improvemei.t  of  animal 
chemistry.  Their  intimate  acquaintance  with  these  b^'anches 
of  science  renders  them  peculiarly  fitted  for  such  an  un- 
dertaking. 

It  is  one  of  the  most  important  subjects  to  v;hich  Mr, 
Davy's  discoveries  can  be  applied,  and  he  has  given  it  the 
consideration  it  deserves. 

The  Voltaic  battery  is  met  with  in  the  torpedo  and  elec- 
trical eel;  and  although  it  is  given  only  as  a  means  of 
catching  their  prey,  and  defending  theniseh^es,  and  there- 
fore not  immediately  applicable  to  the  present  inquiry,  yet 
it  furnishes  two  important  facts:  one.  that  a  Voltaic  battery 
can  be  formed  in  a  living  animal ;  the  otiier,  that  nerves  are 
essentially  necessary  for  its  management ;  for,  in  these  fish, 
the  nerves  connected  with  the  electrical  organs  exceed 
those  that  go  to  all  the  other  parts  of  the  fish  in  the  pro- 
portion of  twenty  to  one.  The  nerves  are  made  up  of  an 
infinite  number  of  small  fibres,  a  structure  so  different  from 
that  of  the  electric  organ,  that  they  are  evidently  not  fitted 
to  form  a  Voltaic  battery  of  high  power;  but  their  struc- 
ture appears  to  Mr.  Davy  to  adapt  them  to  receive  and  pre- 
serve a  small  electrical  power. 

That  the  nerves  arranged  with  muscles,  so  as  to  form  a 
Voltaic  battery,  have  a  power  of  accuxnulating  and  com- 

tures ;  at  that  time  Dr.  Young's  Syllabus  was  not  published,  and  Dr.  Wol- 
lastoii's  opinions  were  unknown  to  me. 

Dr.  Bei  zelius,  professor  of  chemistry  at  Stockholm,  published  a  work  on 
Animal  Chemistry,  in  the  year  1806,  n\  the  Swedish  language,  in  which  he 
states,  in  several  places,  that  he  believes  the  secretions  in  animals  todep>end 
upon  the  nerves,  although  he  isur.abte  to  explain  how  the  effect  is  produced^ 
In  proof  of  his  opinion,  the  following  experiment  is  adduced  : 

"  Trace  all  the  nerves  leading  to  any  secretory  organ  in  a  living  animal, 
and  divide  them,  being  careful  to  injure  the  blood-vessels  and  the  structure 
of  the  crgan  itself,  as  little  as  may  be ;  notwith  tanding  the  continued  circu- 
lation of  the  blood,  the  orgii^n  will  as  little  secrete  its  usual  auid,  as  an  eye 
deprived  of  its  nerve  can  see,  or  a  muscle  whose  nerve  has  been  divided  can 
move.  "Ve  may  therefore  easily  conceive,  that  any  trifling  alteration  in  the 
nerves  ui  a  gland  may  materially  affect  its  secretion,  the  supply  of  blood 
being  in  every  w;  v  perfect." 

He  says,  the  agency  of  the  nerves  in  secretion  has  generally  been  disre- 
garded, because  our  attention  is  only  called  to  their  secret  mode  of  acting, 
when  we  ciiscover  the  insufficiency  of  all  ether  explanation.  Dr.  Berzelius's 
work  was  shown  to  me  by  Mr.  Davy  while  this  paper  was  in  the  press. 

iiiunicaling 
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mtinicat'mg  electricity,  is  proved  by  the  well-known  expe- 
rinient  of  takir.o;  tbi-  two  hind  legs  of  a  vivacious  frog,  im- 
medirtiely  a  fee  r"  they  are  cut  off.  laying  bare  the  crural 
tiervs,  applving  one  of  these  to  the  exposed  muscles  of  the 
other  litnb,  and  then  when  the  circle  is  completed  by  niis- 
inii  tlie  other  cnnal  nerve  wirh  a  glass  rod,  and  touching 
the  muscle  of  the  limb  to  which  it  does  not  belongs  the 
muscles  of  both  are  excited  to  contractions. 

There  are  several  circumstances  in  the  structure  of  the 
nerves,  and  their  arrangements  in  animal  bodies,  which  do 
not  appear  at  all  applicable  to  the  purposes  of  common  sen- 
sation, and  whose  uses  have  not  even  been  devised.  Among 
these  are  the  plexuses  in  the  branches  of  the  par  vagum 
which  go  to  the  lungs,  and  in  the  nerves  which  go  to  the 
Kmbs.  The  jranglions,  which  connect  the  nerves  belong- 
m^y  to  the  viscera  with  those  that  supply  the  voluntary 
muscles,  and  the  course  of  the  nerves  of  the  viscera  which 
keep  up  a  connexion  among  themselves  in  so  many  difie- 
rent  ways. 

Tl^e  organs  of  secretion  are  principally  made  up  of  arte^ 
ries  and  \^ins;  but  there  is  nothing  in  the  different  modes 
in  which  these  vessels  ramify,  that  can  in  any  vvay  account 
for  the  changes  in  the  blood,  out  of  which  the  secretions 
arise.  These  organs  are  also  abundantly  supplied  with 
nerves. 

With  a  view  to  determine  how  far  any  changes  could  be 
produced  in  the  blood  by  electricity,  at  all  similar  to  se- 
cretion, Mr.  W.  Brande,  who  has  begun  his  career  in  ani- 
mal chemistry  with  so  much  success,  made  the  following 
experiments,  in  the  suggestion  of  which  Mr.  Davy  afforded 
him  every  assistance. 

Experiment  I.    >fiddle  of  January,  18Gf). 

The  conductors  from  twenty-four  four-inch  double  plates 
of  copper  and  zinc,  charged  with  a  very  weak  solution  of 
muriatic  acid,  were  immersed  in  four  ounces  of  blood,  im- 
mcdiatrlv  on  its  having  been  withdrawn  from  a  vein  in  the 
arm.  The  temperature  of  the  blood  was  kept  up  at  lOQ^ 
durinr  the  experiment.  The  apparatus  v,'as  so  constructed 
as  to  admit  of  the  products  at  the  negative  and  positive 
wires  being  separately  collected  and  examined.  When  the- 
electrization  had  been  carried  on  for  a  quarter  of  an  hour, 
all  action  seemed  to  have  ceased.  The  blood  which  had 
surrounded  the  negative  wire  was  of  a  deep  red  colour  and 
extremely  alkaline;  that  surrounding  the  positive  v*ire  was 
Michtlv  acid,  and  of  a  bris^hter  hue. 

in 
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In  this  experiment,  the  coagulation  of  the  blood  was  not 
materially  affected  by  the  electrical  power  alluded  to. 

Experiment  ]l.    Sth  of  Februan,',   ISOQ. 

Finding  it  necessary  to  submit  perfectly  fluid  blood  to 
the  action  of  electricity,  the  following  experiment  was  un- 
dertaken with  a  view  of  keeping  it  the  longest  possible  time 
in  that  state. 

A  deer  havmg  been  pithed,  the  abdomen  was  immediately 
opened  into,  and  a  kngih  of  about  four  inches  of  a  lars^e 
vein  in  the  meso-culon  u  as  detached  from  the  rieishbonrino^ 
parts.  Two  small  platina  wires,  connected  in  the  usual 
way  with  forty  three-inch  double  plates,  were  inserted  into 
this  detached  portion  of  vein,  and  secured  bv  ligatures, 
having  their  points  at  a  distance  of  about  one  inch  from 
each  other.  The  communication  with  the  b'aticry  was  kept 
up  for  one  quarter  of  an  hour,  a  third  ligature  was  then, 
tied  in  the  centre  of  the  detached  vein^  in  order  to  cut  off 
the  connexion  between  the  positive  and  negative  ends.  On 
removing  the  portion  of  the  vein  included  bv  the  ligatures, 
and  containing  the  conductors,  it  was  found  that  the  gaseous 
products  had  forced  out  nearly  the  whole  of  the  blood,  at 
the  part  through  which  the  wires  were  inserted  ;  alkaline 
and  acid  matter  were  readily  detected^  but  no  new  product 
could  be  discovered. 

Finding  the  coagulation  of  the  blood  an  insurmountable 
obstacle  to  the  long-continued  electrical  action,  the  serum 
only  was  employed  in  the  following  experiments. 

Experiment  III .  lOth  of  March,  IS09. 
The  conduct  )rs  from  one  hundred  and  twenty  four-inch 
double  plates,  highly  charged,  were  brought  within  two 
inches  of  each  other,  in  some  recent  seruin  of  blood,  ob- 
tained free  from  the  colouring  matter,  by  carefully  pouring 
it  off  from  the  coagidum.  Coagulated  albumen  was  rapidly 
separated  at  the  negative  pole,  and  alkaline  matter  evolved: 
at  the  positive  pole,  a  small  quantity  of  albumen  was  gra- 
dually deposited,  and  litmus  paj)er  indicated  the  presence 
of  acid.  These  are  the  effects  produced  by  a  high  electrical 
power  upon  serum. 

Expei'nnent  \Y .     Mth  of  April,   ISO9. 

Was  undertaken  to  a-certain  the  effect  of  a  low  power : 

a  battery   was  employed,  consisting   of  twelve  four- inch 

double  plates  of  copper  and  iron,     in  this  case,  there  was 

at  first  no  appearance  of  coagulation  at  either  pole  ;  in  five 

minutes. 
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minutes,  the  positive  wire  became  covered  with  a  film  of 
albumen,  and  in  fifteen  minutes  a  filament  of  about  a  quar- 
ter of  an  inch  in  length  was  seen  floating  in  the  fiuid,  and 
adhering  to  the  same  wire. 

Experiment  V.     6th  of  May,   1 8O9. 

Two  small  platina  cups,  connected  by  a  large  quantity 
of  cotton  well  washed,  and  each  containing  one  ounce  of 
serum,  were  rendered  positive  and  negative,  by  thirty  double 
three- inch  plates  very  weakly  charged.  The  process  was 
continued  during  twenty-four  hours.  This  power  had  not 
been  suflicient  to  produce  coagulation  at  the  negative  pole. 
On  examining  the  fluid  in  the  negative  cup,  it  was  found 
to  consist  principally  of  an  alkaline  solution  of  albumen. 

The  fluid  in  the  positive  cup  was  rather  turbid,  it  red- 
dened litmus,  and  was  slightly  acid  to  the  taste.  On  stand- 
ing, it  deposited  a  few  flakes  of  albumen.  When  evapo- 
rated, it  afforded  saline  ma.tter,  with  excess  of  acid,  (super 
salts.) 

By  these  experiments  it  is  ascertained,  that  a  low  nega- 
tive power  of  electricity  separates  from  the  serum  of  the 
blood  an  alkaline  solution  of  albumen ;  that  a  low  positive 
power  separates  albumen  with  acid,  and  the  salts  of  the 
blood.  That  with  one  degree  of  power,  albumen  is  sepa- 
rated in  a  solid  form  5  with  a  less  degree,  it  is  separated  ia 
a  fluid  form. 

From  these  facts,  the  following  queries  arc  proposed  : 

Ist.  That  such  decomposition  of  the  blood  by  electricity, 
nnay  be  as  near  an  approach  to  secretion  as  could  be  expected 
to  be  produced  by  the  artificial  means  at  present  in  our  power. 

2d.  That  a  weaker  power  of  electricity,  than  any  that 
can  be  readily  kept  \\\)  by  art,  may  be  capable  of  separating 
from  the  blood,  the  difTerent  parts  of  which  it  is  composed, 
and  forming  new  combinations  of  the  parts  so  separated. 

3d.  That  the  structure  of  the  nerves  may  fit  them  to  have 
a  low  electrical  power,  which  can  be  employed  for  that 
purpose;  and  as  such  low  powers  are  not  influenced  by  im- 
perfect conductors,  as  animal  fluids,  the  nerves  will  not  be 
robbed  of  their  electricity  by  the  surrounding  parts. 

4th.  That  the  discovery  of  an  electrical  power,  which 
can  separate  albumen  from  the  blood  in  a  fluid  state,  and 
another  that  separates  it  in  a  solid  state,  may  explain  the 
mode  in  which  diff*erent  animal  solids  and  fluids  may  be 
produced,  since,  according  to  Mr.  llatchett's  experiments, 
albumen  is  the  principal  material  of  which  animal  bodies 
are  composed, 

5th.  That 


Geological  Remarks  on  the  Stratjicatlon,  ^c,       113 

5lb.  That  the  nerves  of  the  torpedo  may  not  only  keep 
the  electric  organ  under  tlie  command  of  the  will^  but 
chartre  the  baiicry,  l)y  secrtting  the  fluid  between  the  plates, 
that  is  necessary  for  its  activity. 

6th.  As  albumen  becomes  visibly  coagulated,  by  the 
effect  produced  froni^'iielve  four-inch  double  plates  of  cop- 
per and  iron,  a  power  much  too  low  to  affect  even  the  most 
delicate  electrometer,  may  not  this  be  occasionally  employed 
with  advantacre  as  a  chemical  test  of  electricity,  whilst  the 
production  of  acid  and  alkali,  affected  by  still  inferior  de- 
grees of  electricity  t9  those  required  for  the  coagulation  of 
albumen,  may  likewise  be  regarded  as  auxiliary  tests  on  such 
occasions  ^ 

If  these  facts  and  observations  appear  to  the  society  to 
throw  any  light  upon  the  principle  of  secretion,  it  may  be 
an  advantage  to  medical  science,  that  they  should  be  laici 
before  the  public,  as  hints  for  future  inquiry. 


XIX.  Geological  Remarks  and  Queries  on  Messrs,  Cuvier 
and  Brogniart's  Memoir  on  the  Mineral  GeoQ^raphy  of 
the  Environs  of  Paris,  By  Mr,  John  Farey,  Mineralo^ 
gical  Surveyor, 

To  Mr,  Tilloch, 

Sir,  XT  c;ave  me  great  pleasure  to  observe,  that  you  had  ii^ 
the  commencement  of  the  present  volume  of  the  Philo- 
sophical Magazine,  introduced  the  term  ''^Geology''  into 
its  title;  a  science,  if  I  may  so  call  it,  which  stands  perhaps 
more  in  need  than  any  other,  of  a  respectable  channel  for 
freely  discussing  its  facts  and  principles;  and  the  satisfac- 
tion I  felt,  was  much  increased,  by  the  perusal  of  the  valu- 
able body  of  facts  which  you  have  therein  presented  to  the 
English  reader,  re:?pecting  the  stratification  in  the  neigh- 
bourhood of  Paris.  We  are  informed  by  the  very  able  na- 
turalists who  drew  up  the  Memoir  alluded  to  (p.  37),  that 
their  geological  survey  of  the  environs  of  Paris  (which 
commenced  in  16(M  or  1805)  was  unfinished  at  the  be- 
ginning of  1509,  but  tliat  *' some  circumstances"  com- 
pelled them  at  that  mon";entj  to  publish  an  abridged  account 
gf  their  labours,  "  and  to  assign  a  date''  to  their  laborious, 
researches,  although  they  were  not  then  brought  to  a  con- 
clusion. What  the  "  circumstances'"'  were  which  are  here 
alluded  to,  we  are  uninformed;  but  it  seems  material  to 
the  credit  of  our  country,  and  an  act  of  justice  to  a  merito- 
Vol.  35.  No.  i42.  Feh,  1S:0.  ^  riouj 
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fious  Individual  to  state,  that  most  of  the  important  geolo- 
gical conclusions  which  our  ingenious  neighbours  on  the 
continent  have  deduced  from  their  recent  survey,  were  ar- 
rived at  by  Mr.  IVilliam  Smith,  from  an  examination  of 
the  strata  in  the  environs  of  Bath,  of  which  he  completed 
a  coloured  Map,  such  as  M.  Cuvier  and  M.  Brogniart  de- 
Scribe,  and  correct  Sections  also,  about  the  year  1795;  and 
that  the  same  principles  and  conclusions  were  in  the  sub- 
sequent years  applied  and  verified,  in  a  general  survey  made 
by  Mr.  Smith,  of  nearly  all  the  south  and  east  and  midland 
parts  of  England,  and  of  parts  of  Wales  and  Scotland,  as 
many  hundred  besides  myself,  who  have  seen  Mr.  Smith's 
Maps  and  collection  of  local  Specimens,  can  testify*, 
as  well  as  the  printed  accounts  which  have  repeatedly 
appeared  in  our  newspapers  and  magazines  of  Mr.  Smith 
having  publicly  exhibited  these  Maps,  accompanied  by 
Sections  of  the  British  strata,  at  the  Duke  of  Bedford's  and 
Mr.  Coke's  sheep-shearings.  Lord  Somerville's  agricultural 
fetes,  the  meetings  of  the  Smithfield  Club,  the  Bath  So- 
ciety, &;c.  Mr.  Smith's  extensive  collection  of  specimens, 
of  Organic  Remains  in  particular,  which  were  collected  by 
himself  from  all  the  various  districts  which  he  visited  for 
forming  his  Maps,  were  for  several  years  exhibited  to  his 
friends  in  Bath,  and  have  now  for  seven  years  past,  been 
accessible  in  the  same  way,  at  his  house,  No.  15,  Bucking- 
ham Street,  York  Buildings,  London. 

An  opportunity  having  presented  itself  in  1801  f,  of  my 
studying  this  subject  practically  under  Mr.  Smith,  and 
having  since  amply  verified  the  truth  and  ascertained  the 
greai  value  of  his  discoveries  in  several  Surveys  of  my  own  } 
I  ventured,  in  June  1806,  to  present  the  public  with  a  con- 
cise sketch  of  part  of  Mr.  Smith's  discoveries,  when  speak- 
ing of  the  intended  Thames  Archway,  vol.xxv.  of  your 
Magazine,  and  some  months  after  to  enlarge  somewhat 
further  on  these  discoveries,  in  something  more  than  two 
quarto  pages,  which  are  inserted  into  an  article  on  Coaly 
previously  written  by  some  other  person,  for  Dr.  Rees's 
New  Cyclopcedia :  to  these  publications,  and  those  which 
have  followed  J,  I  was  principally  prompted  by  the  solici- 
tations of  the  friends  and  well-wishers  of  Mr.  Smith,  who, 

*  The  Rev.  Joseph  Townsend,  rector  of  Pewsey  in  Wiltshire,  was  among^ 
tliose  who  thus  profited  by  Mr.  Smith's  labours,  almost  from  their  com* 
mencement. 

f  This  was  after  Mr.  Smith  had  issued  printed  proposals  for  the  publica- 
tion of  his  work  and  maps  of  the  British  strata,  by  Debrett,  in  Piccadilly, 

^  Among  these  are,  Clar/  Strata,  Concentricity  of  Strata,  Continent,  Dtnuda- 
lifiiiy  £j:caua^ion of  Valleys,  Extraneous  Fossils,  &c., iu  the  Cyclopaedia;  and 
i^I*tter  on  JVclls  and  Springs  m  the  Monthly  Magazine  for. April  1807, 

laoienting; 
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lamenting  the  want  of  encouragement  which  suspended  his 
intended  publication,  foresaw,  that  at  no  very  distant  pe- 
riod, the  free  communications  which  he,  myself,  and  others 
had  made,  would  produce  other  publications,  by  which  the 
credit  of  his  discoveries  might  be  lost,  not  only  to  himself, 
but  perhaps  to  our  country. 

The  haste  with  which  the  Memoir  on  the  Environs  of 
Paris  was  drawn  up,  will  be  apparent  to  any  one,  who  shall 
sit  down  carefully  to  digest  it,  and  follow  the  writers 
through  their  details  of  the  interesting  geological  facts  which 
it  contains;  in  doing  which,  I  found  it  absolutely  necessary 
to  make  other  arrauiiements  of  the  Places'  names,  and  of  the 
extraueous  Fossils,  than  those  which  the  writers  have  pre- 
sented, as  well  as  to  arrange  the  Strata  described,  in  a  Table, 
to  be  seen  at  one  view:  and  thinking  that  such  may  prove 
interesting  and  perhaps  useful  to  others  of  your  readers,  I 
have  transcribed  them  below,  for  insertion  in  your  Maga- 
zine, in  case  that  you  should  think  them  sufficiently  suited 
to  the  new  character  which  it  has  assumed. 

The  difficulty  of  understanding  and  following  M.  Cuvier 
and  his  able  associate  through  their  details,  is  greatly  in- 
creased by  the  want  of  a  good  descriptive  Map,  such  as  they 
promise  in  their  subsequent  Memoir;  this  I  have  endea- 
voured to  obviate,  as  well  as  my  very  limited  knowledge  of 
France  and  its  maps  would  allow,  by  giving  the  bearings, 
nearly,  and  direct  distances  in  English  miles,  of  such  of 
the  places  named  as  I  could,  reckoning  from  the  island  in 
the  Seine  in  the  centre  of  Paris, 

Geological  students  will  find  an  alphabetical  arrange- 
ment of  the  places  where  observations  have  been  made, 
with  the  strata  and  fossils  annexed;  and  another  alpha- 
bet of  x\\Q  fossils^  with  reference  to  the  places  and  strata 
to  which  they  belong,  highly  useful,  as  companions  to  the 
sections  and  descriptions  of  the  strata  in  their  relative  po- 
sitions, and  to  coloured  mineraiogkal  maps,  showing  the 
surface  made  by  each  soil  *',  a  term  which,  in  the  Memoir, 

answers 

*  Mr.  William  Martin,  in  his  useful  work  "Outline*  of  the  Knowledge 
of  extraneous  Fossils,"  which  should  be  in  the  hands  of  every  geological 
student,  defines  this  term,  p.  155,  and  remarks  at  the  bottom  of  page  158, 
that  we  are  "  to  consider  the  comparativ*  a8:es  of  soils  to  be  marked,  in  the 
first  instance  rather  bv  the  nature  than  the  nuantily  of  their  organic  contents,'* 
which,  though  true,  is  not  sufficient  to  guard  us  from  the  Wernerian  errors, 
into  which  himielf  has  been  betrayed  in  this  and  some  other  sections  of  his 
work,  in  maintaining,  that  the  absence  of  organic  remains,  marine  remaias, 
marine  and  vegetal,  and  wood  and  skeletons,  denote  the  relative  agfs  of  the 
substances  to  which  they  belong  :  since  experience  must  teach  every  one»  as 
It  kas  in  part  done  our  Paris  mineral  surveyors,  that  super-position  alofie  can  , 

H  2  instruct 
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answers  to  an  assemblage  of  contiguous*  and  allied  strata, 
as  the  genera  of  plants  and  animals  do  to  their  species.  1 
shall  bei»;in  with  the  names  of  the  material  places  mentioned, 
and  refe^  to  the  pages  of  the  Memoir  in  your  Magazine  in 
each  instance :  adding  occasional  remarks  of  my  own,  in 
parentheses. 

Antoniy  1 1  miles  SW.  by  W.  of  Paris,  has  plaster  quarries 
at  the  edge  of  the  crypsous  soil ;  wherein  the  remains  of 
mammiferiB  are  found,  and  whose  intervening  marles 
are  without  lenticular  gypsum;  probably  this  is  the 
upper  or  first  mass  of  the  quarryman.  p.  53. 

Aumont  has  sand-pits,  pure,  without  fossils,  p.  5Q, 

Bag?ieux,  (Bogneux  by  mistake)  4.{  miles  SSW".,  has 
plaster  quarries  in  the  first  mass,  {stQ  Antoni  abo\Q) . 
p.  .53. 

BeaiJce  is  a  very  extensive  and  high  platform  of  (alluvial) 
Sand,  whose  extremities  are  CourvilleNW".,and  Mon- 
tarees  SE.,  (which  should  have  been  described  in  ar- 
ticle X.  if  the  memoir  had  not  abruptly  terminated)  to 
the  westward  of  Paris,  whose  very  indented  north- 
eastern edge,  from  the  Maulde  river  to  Nemours, 
forms  the  south-western  limits  of  the  district  called 
the  Bason  or  Environs  of  Paris,  which  is  the  subject 
of  this  Memoir,  p.  38  and  39. 

'Boh  de  BoulogJie,  4|  miles  NW.  by  W.,  is  on  a  plain  co- 
vered by  flint  gravel,  p.  58. 
Boiigival  near  Marly,   10  miles  W.,    has  chalk-pits,  in 
distinct  beds,  with  few  flints  ;  the  chalk   here  has  no 
covering,  except  in  some  places   (alluvial)  marly  sand, 
containing  small  and  large  blocks  of  calcareous  stones 
of  a  very   fine  grain,   (perhaps  the   gray-wethers  or 
cherty  blocks  of  our  Wiltshire  and  other  chalk  hills), 
p.  41  and  43. 
Champagjie  Province,  to  the  eastward  of  Paris,  is  a  very 
large  district  of  chalk   (forming  large  plains)   having 
isolated  patches  (or  hummocks)  of  (alluvial)  sand  upon 
them.  p.  39  and  40. 
Champigmj,  8  miles  SE.  by  E.,  has  quarries  and  lime-kilns ; 

instruct  us,  as  to  the  relative  ages  of  particular  soils.  The  formations  or 
soils,  numerous  as  they  are,  which  the  Werneriarvs  describe  in  the  order  of 
their  respective  ages,  according  to  his  theory,  are  found  inapplicable  by  most 
correct  ohscrvers,  in  districts  disfrint  from  those  on  whose  soils  they  were 
originally  founded  ;  and  hence  the  Derbyshire  limestone  is  not  found  by 
Mr.  W.  Martin  to  accord  with  the  Wernerian  Hypothesis,  p.  158 :  or  the 
wyppums  of  Paris  observed  by  M..  Cuvier  and  M,  Brogaiart,  with  any  of 
M,  Werner's  Formations,  p.  58. 
*  la  tlie  order  of  super-positioa, 

tU 
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thelimestoneis  fine-grained,  and  was  porous  (cQi;^7n€z/^r), 
but  is  now  compact,  owing  :o  the  nihltration  ot  silex 
into  its  cavities  ;  it  is  without  fossils,  p.  5b. 

Chaniilhj,  1 7  Riiles  N.,  has  madrepores,  with  camermes  and 
other  well  preserved  shells,  on  toe  declivity  ot  the 
mountain,  and  coarse  quartz  grains,  forming  a  sort  ot 
puddiimstone.  p.  47.  ^^^^    ^       _.  . 

a^/oM  (Chaieu  by  mistake),  Smiles  N\V., has  flint  gravel 

accumulations,  p.  58.  i        r 

Chaumont.  29  miles  NW.,  is  on  the  north-western  edge  of 
the  bason  or  environs  of  Paris,  described  in  il^^J^^^- 
nioir;  having  chalk  strata  as  its  boundarv  ;  with  the 
coarse    limestone   strata  of    Fallenj  in    its   vic.mty. 

p.  39  and  47-  .         „    , 

Chelles  has  plaster  quarries,  at  the  extremity  of  the  gyp- 
seous   soil,  in   the    first   mass,    (see  Antoni   above). 

Clamar'l,  b\  miles  SW.,  has  quarries  of  coarse  limestone, 
and  above  these,  quarries  of  plaster ;  which  are  at  the 
edge  of  the  gypseous  soil,  in  the  first  mass,  (sec  An- 
/a/ii  above),  p.  49  and  53.  \  ,         •    j 

O^mplc^ne,  33  miles  NE.,is  at  a  reentering  angle  or  inden- 
taiton  of  the  NE.  side  of  the  district,  called  the  bason 
or  environs  of  Paris  m  the  Memoir.  Mount  Ganelni, 
with  a  puddingstone  of  quartz  and  shells  on  it,  is 
near  this  place,   p.  39  and  47- 

Concale  Bav  near  St.  Maloes,  160  miles  W.,  produced 
oysters 'on  its  shores  since  the  earliest  records,  whicli 
have  not  given  place  to  other  shell-fish.  p.  49. 

Conde  ,  has  pits  of  gray  potters'  or  plastic  clay. 

p.  44.  .     .      1     ^ 

Dammari'in,  14  miles  NE.,  has  plaster-pits  in  the  first  mass, 
which  have  no  covering  strata  ot  marie,  Sec.  p.  50. 

Espernay  (Epernay),  bQ  miles  NE.  by  E.,  is  at  the  eanern 
edge  of  the  bason  of  Paris,  which  is  described  in  the 
Memoir;  bavins;  chalk  strata  as  its  bounds,  p.  39- 

Etampes,  23  miles  SSW.,  has  sand-pits,  pure,  without 
fossils,  p.  56. 

Fontainelleau,  24  miles  SSE. ditto ditto —ditto. 

Fontainebltau  Forest,  SSE.,  a  rugged  and  uneven  district  : 
siliceous  limestone  is  here  found,  producing  bur- 
stones,  (French  Burs, used  here  in  making  mill-stones); 
sometimes  the  covering  or  superficial  strata  are  alUi- 
via  or  arc^illaceous  mades,  and  sometimes  free- stone 
without  shells,  which  last  alternate  with   sand,  which 

H3  >s 
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is  sometimes  displaced,  leaving  the  blocks  of  stone 
lying  in  confusion  ;  sometimes  these  free-stones  are 
coloured  or  rendered  calcareous  or  argillaceous  by  in- 
filtration from  the  covering  strata,  p.  39  and  56. 

Fontenay-aux- Roses,  5\  miles  SSW.  ;  here  M.  Lopez  sunk 
a  deep  well  in  his  garden,  through  the  gypsum  and 
coarse  limestone  formations,  p.  50. 

<?Gwe/owMoun'ain,  near  Compiegne,  NE.,  has  (alluvial) 
puddingstone  on  it,  of  coarse  quartz  grains  and  shells, 
&c.  p.  47. 

Gejitilkj,  3  miles  S.,  has  pits  of  coloured  potters'  clay, 
which  stratum  extends  in  a  range  to  Meudon :  it  has 
also  quarries  of  coarse  limestone'lhat  produce  in  their 
lower  beds  periwinkles,  solens,  (omitted  in  the  transla- 
tion) oysters,  muscles,  pinnae,  calyptrae,  pyruls,  large 
tellines,  terebellse,  porpytes,  madrepores,  nummuliies, 
and  fungi tes  ;  above  which  are  strata  of  green  earth 
with  some  vegetable  impressions,  then  gray  or  yel- 
lowish strata  containing  venuses,  camprevs,  and  nume- 
rous tuberculated  cerites  :  beds  of  good  building  stone  ; 
above  these  is  a  stratum  containing  an  entire  bed  of 
small  long  and  striated  tellines:  the  fossils  are  the 
same  in  these  quarries  as  at  Grigiion  and  Meiidon,  and 
on  the  top  oF  Montm.artre.  p.  44,  47,  48  and  5b, 

Qisors,  35  m.iles  NW.,is  at  the  extreme  NW.  corner  of  the 
bason  of  Paris  described,  and  adjoining  the  chalk  di- 
stricis.  Mount  Oidn,  with  a  puddingstone  of  quartz  and 
shells  in  it,  Is  near  this  place,  p.  39  and  48. 

Grignon  ,  has  quarries  of  coarse  limestone,  whose 

lower  beds  contain  periwinkles,  and  the  twelve  other 
kinds  of  shells  and  fossils  mentioned  at  Geniilly,  with 
the  addition  of  cerites  (as  mentioned  p.  54)  ;  also  the 
fossils  agree  with  those  of  the  quarries  at  Meudon  and 
^  on  the  lop  of  Montmarire.  pages  47,  54  and  bb. 

Grisy  is  situated  at  one  extremity^of  the  gypsous  district 
and  Meaux  at  another  ;  it  has  only  the  first  mass  of 
gypsum  in  its  quarries,   p.  49  and  53. 

Giiespelle  ,  the  strata  of   this  place  answer   to 

those  of  Gentilly,  above,  p.  47. 

High  Normandy  province,  to  the  north-west  of  Paris,  is 
wholly  composed  of  chalk  (forming  the  NW.  border 
of  the  basin  of  Paris),  p.  39. 

Houdan,  28  miles  W.,  has  pits  of  gray  potters'  or  plastic 
clay.  p.  44. 

Issy^  4   miles  SW.  by  W.,  has  quarries  of  coarse  lime- 
stone. 
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«tone,  with  periwinkles  and  the  twelve  other  fossil  re- 
mains  in   their  lower  beds,    that  are  mentioned   of 

Gentilly,  p.  47- 

Ldonnois  is  a  district  (of  chalk)  NE.  of  Compiegne  be- 
tween the  rivers  Oyse  and  Aure,  which  bound  the 
basin  of  Paris,  and  forms  therein  a  considerable  reen- 
tering angle,  p.  39. 

tongjumeau,  9  miles  SW.  by  V/.,  has  siliceous  freestone 
and  sand,  containing  the  13  kinds  of  shells.  Sec,  found 
at  GentUly  and  Grignon,  with  the  addition  of  balani  : 
towards  the  top  of  the  hill  a  sand  (probably  alluvial) 
contains  lymueae  and  planorbis  w  ith  siliceous  wood, 
and  other  parts  of  vesetables.  p.  54  and  57- 

Mantes,  22  miles  WS\V.,  is  on  the  NW.  edge  of  the 
basin  of  Paris,  and  adjoins  the  chalk  district  without 
it.  p.  38  and  39. 

Maulde  River,  which  empties  itself  into  the  Seine,  ^s  at 
that  place  the  limits  of  the  basin  of  Paris,  attheNW. 
end  of  the  (alluvial)  sands  of  Beauce,  which  form  its 
crooked   boundary    SE.   thence    to   Nemours,    p.   38 

and  39- 

Meaux,  19  miles  NE.  by  E.,  is  situate  at  one  extremity 
of  the  gypseous  district  within  the  basin  of  Paris,  and 
Grissy  is  at  another,  p.  49. 

Meudon,  6  miles  SW.,  has  chalk-pits,  in  which  are  layers 
of  flints  about  61-  feet  apart,  but  no  detached  flints  in 
its  mass  ;  the  upper  part  of  the  chalk  is  in  a  rubbly 
state,  with  the  clay  of  the  superior  strata  in  its  inter- 
stices. A  stratum  of  coloured  potters'  clay,  without 
fossils,  covers  the  chalk  here,  and  extends  south- east- 
wardly  to  GentUly :  above  this  clay,  coarse  limestone 
strata  here  occur,  and  the  lower  beds  in  the  quarries 
contain  calyptreae,  fungites,  madrepores,  muscles, 
nummulites',  oysters,  periwinkles,  pinnae,  porpytes, 
pyrulce,  solens,  large  tellines,  and  terebellae;  which 
fossils  are  of  the  same  kinds  as  those  oF  the  quarries 
of  GentUly  and  Grignon  and  on  the  top  of  Montrnar- 
Ire.  The  gvpsum  soil  occurs  here  upvr.i  the  coarse 
limestone  soil  5  there  are  onlv  thin  beds  of  piaster  in  it, 
but  which  are  sufficient  to  tix  the  relative  suner-posi- 
tion  of  these  soils,  pages  41,  43,  44,  47,  49,  53  and  55, 

^lontmartre,  2|  miles  N.^  has  had  its  strata  and  fossils  de- 
scribed by  M.  Desmarets  ;  it  has  large  plaster  quarries 
in  which  are  three  ])rincipal  masses  of  gypsum,  the  low- 
est of  which  is  without  fossils,  and  has  only  thin  beds  of 
gypsum^  frequently  selenitous,  with  intervening  strata 
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of  .solid  calcareous  raarles,  that  contain  coarse  crystals 
of  lenticular  yellowish  gypsum  ;  and  with  very  scaly 
argillaceous  marks  that  contain  menilite  silex.  The 
middle  mass  has  thicker  and  n)ore  numerous  beds  of 
gypsum,  the  intervening  solid  calcareous  marles  have 
in  them  numerous  coarse  crystals  of  lenticular  yellow- 
ish gypsum  :  some  of  these  beds,  those  that  are 
rnarbled  with  gray  and  are  compact  and  argillaceous, 
are  used  for  scouring- stones  (not  building).  It  con- 
tains scattered  nodules  [rogiions)  of  sulphated  strontian 
in  its  lower  beds  ;  and  it  is  chiefly  in  this  masa  that 
fossil  fish  (not  shell- fish)  are  found. 
The  upper  mass  is  very  thick,  chiefly  of  beds  of  gyp- 
sum, interlaid  with  a  few  marley  strata  :  its  lower 
beds  of  gypsum  are  intermixed  with  siliceous  masses, 
its  middle  beds  are  columnar,  and  its  upper  gypsuna 
beds  are  usually  interlaid  with  five  strata  of  marie  :  thi» 
upper  gypseous  mass  contains  astonishing  collections 
of  the  skeletons  of  birds,  of  quadrupeds,  mammiferae, 
-  and  fish,  tortoise  bones,  and  a  ^qw  shells,  agreeing 
with  those  of  the  fresh-water  fish  of  our  lakes.  A 
]arge  mass  of  marles  occur  above  these.  Imbedding  dif- 
ferent fossils  (for  which  I  must  refer  to  page  31  and  52, 
to  the  Section,  and  to  what  follows  herein). 
Above  these  marles,  freestone  and  sand  here  occur,  that 
contain  the  13  kinds  of  fossil  remains,  mentioned  at 
GentiUy,  Meudon  and  Gri^nou,  with  the  addition  of 
balani  shells,  pages  37,  50,  b\,  52,  54  and  55. 

Montmorency^  10  miles  NE.,  has  the  upper  mass  of  gyp- 
sum, and  its  fossils  (see  Montmartre)  forming  the 
surface,  in  some  parts  ;  in  others,  it  has  above  the 
gypsums  and  marles,  the  freestone  and  sand  which 
contain  the  14  kinds  of  fossil  remains  that  are  found 
on  Montmartre  &c.  p.  50  and  54. 

MontereaiL,  22  miles  SE.,  is  at  the  south-eastern  edge  of 
th^  basin  of  Paris  described  by  our  authors,  and  ad- 
joins the  great  chalk  districts  in  Champagne  :  gray 
potters'  clay  is  here  dug,  upon  the  chalk,  p.  39  and  44. 

Montfort,  18  miles  W.,  is  near  the  western  edge  of  the 
basin  of  Pari?,  p.  39. 

Mont  Valerian  ,    has   plaster  quarries,    near  the 

edge  of  the  gypsous  district,  where  only   the  first  or 
upper  mass  of  gypsum  appears,  p.  53. 

Moret,  in  Dreux  Forest,  has   pits  of   very   white  potters* 
(or  pipe-)clay ;  it  cov(^rs  the  chalky  and  is  without  fos- 
.     sils.  p.  44. 

Kanlcrre^ 
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Kanterre,  7|  miles  NW.,  has  a  plain  covered  by  flint- 
grnvel.   p.  58. 

Nemours,  32  miles  SSE.,  is  at  the  limits  of  tlie  bas'ui  of 
Paris,  and  at  the  SE.  end  of  tiie  (aiUivial)  sands  of 
Beauce,  which  form  its  crooked  boundary  thence  NW. 
to  the  mouth  of  the  Maulde  river,  p.  39. 

AVw/7/y,  4|  miles  NW.,  has  quarries  of  stone,  in  which 
are  found  crystals  of  quartz  and  rhoniboidal  crystals 
of  variegated  carbonate  of  lime,  but  no  fossil  remains, 
p.  46. 

Owi«  Mountain,  nearGisors,  NW.,  has  (alluvial)  pudding- 
stone  of  coarse  grains  of  quartz  and  shells,  p.  48. 

Palaiseau  ,  has  strata  of  freestone,  without  shells, 

alternating  with  sand,  which  is  somt-times  washed  out 
or  displaced,  and  the  blocks  of  stone  arc  left  in  con- 
fusion, p.  56. 

Pallery^  near  Chaumont,  has  in  its  lower  strata  of  coarse 
limestone  and  sand,  the  thirteen  kmds  of  fossil  remams 
that  are  found  at  Gentilly.   \).  4J. 

Paris  Environs  has  had  its  stratification  and  extraneous 
fossils  treated  of  by  M.  Desmarets,  M.  Gillet-Lau- 
mont,  M.  Lamarck,  M,  Coupe,  and  M.  Cuvier.  About 
the  beginning  of  1805,  M.  Cuvier  and  M.  Brogniarl 
commenced  a  Mineralogical  Map  of  that  district 
around  Paris,  denominated  by  them  the  Basin  of  Pa- 
ris, in  which  the  chalk  in  horizontal  beds  with  flints, 
(being  the  lowest  stratum  there  known)  is  wholly  or 
in  part  covered  by  certain  argillaceous,  siliceous,  cal- 
careous, gypseous  and  alluvial  strata  ;  the  nature,  con- 
tents and  relative  situations  and  thicknesses  of  which.. 
It  is  the  object  of  their  present  labours  to  investigate 
and  explain.  This  basin,  measuring  directly  from  f2s- 
pernay  to  Gisors,  nearly  from  cast  to  west,  is  87  En2;lish 
miles  long,  and  from  Neynoiirs  to  the  neighbourhood 
-of  Noyon  (to  which  it  must  extend  to  form  the  reen- 
tering angle  that  is  mentioned  p.  39),  nearly  south 
and  north,  it  is  70  miles  broad.  This  noble  and  ex- 
tensive field  for  geological  investigation,  has  on  all 
sides  natural  limits,  which  seem  very  crooked  and  in- 
dented, as  might  be  expected  :  on  the  SW.  from  near 
Nemours  to  the  mouth  of  the  Islaulde  river  (a  direct 
distance  of  about  45  mile-?),  it  is  linnted  by  a  cover- 
ing stratum  of  Beauce  sand  (which  T  suppose  from  its 
ilcscription   to  Jje  alluvium),  and  on  all  its  remaining 

sides; 
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sides  it  is  said  to  be  bounded  by  the  naked  chalk-stra:- 
tum  above  mentioned*.     The  Seine   river   enters  the 
basin  of  Paris  near  JMontereaiu  and  quits  it  again  near 
G'lsors  ;  its  tributary  rivers  the   Loing   enters  it   near 
Nemours,  the  iSiarne  at  Espernuy  ;  and  the  Aune  and 
Oyse   near  Compiegne,  after  liaving  for  some  distance 
skirted  its  boundaries,  pages  SJj  39,  40  and  41. 
Ticardy  Province,  to  the  north  of  Paris,  is  wholly  composed 
ot  chalk    (forming    the    northern  border  of  the  basin 
of  Paris),  having  isolated   patches  (or  hummocks)  of 
sand  upon  it,  (perhaps  alluvia),  p.  39  and  40. 
Rolleboise,  on  the  banks  of  the  Seine,  has  in  the  plastic  or 
potters'  clay,    fragments    of  bituminous  wood  :    this 
clay  covers  the  chalk,  and  underlays  the  coarse  lime- 
stone,  p.  44. 
BoviabiviHe,  4i  miles  NE.,  has  the  marley  strata  that  co- 
ver the  gvpsum  beds ;  and  in  a  white  and  friable  cal- 
careous stratum  there,  siliceous  trunks  of  palm-trees 
of  laro-e   bulk,  and   lymnese   and  planorbes  shells  are 
found,  similar  to  the  species    that  how  exist  in  our 
marshes  :  at  this  place  also  freestone  and  sand  are  found 
that  contain  the    14  kinds  of   fossils  mentioned     at 
Gricrnon,  and  also  balani  shells,  p.  51  and  34, 
Saint  Cyr,  14  miles  WSW.,  has  the  gypsum  formation,  but 
no  beds  of  plaster;  green  marles  accompanied  by  stron- 
tian  here  prevail,  p.  53. 
Saint  Germain,  ]  ^2  miles  NW.,  has  coarse  limestone  quar- 
ries and  their  accompanying  fossil  remains  (as  at  Gen- 
tilhi).  and  above  these  is  a  soft  green  bed  with  marks 
of  leaves  and   stalks   of  vegetables  in  its  lower  strata  : 
on  this  a  freestone  rock  containing  roundish  venuses, 
campreys  and  numerous  tuherculated  cerites,  and  above 
that  a  thin   hard    stratum  whose    seams  abound  with 
small  long  white  striated  tellines.  p.  48. 
Saint  Germain   Forest  has  certain  parts  of  it  covered  by 

flint  gravel,  p.  58. 
Saint  Prix,   1 1  miles  NE.,  has  free-stone  and  sand  strata, 
that  contain  the  14  kinds  of  fossils  mentioned  at  Grig- 
non,  and  also  balani  shells,  p.  54. 
Seran,  on  the  canal  of  Ourque,  has  a  deep  excavation,  made 

*  Which  seems  th?  same  that  once  extended  across  the  Channel  to  th« 
British  shore,  where  it  is  now  found,  with  local  interruptions,  from  the  Isle 
01  Wight  to  the  mouth  uf  the  Thames.    See  %'ol,  xwiv.  p.  310. 

ill 
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in  a  marshy  bottom  for  the  canal,  in  alluvial  soil,  where 
the  bones  of  elephants  and  large  trunks  of  trees  were 
found,  p.  58. 

Sevres,  7  miles  W.,  has  quarries  of  coarse  limestone  and 
sand,  in  which  are  found  the  13  fossil  remains  men- 
tioned at  Meiidon.  Near  the  glass-house,  the  mass  of 
chalk  (that  underlay?  the  above),  is  elevated  near  50 
feet  above  the  Seine,  and  is  apparently  the  hiehest  part 
of  it  in  the  basin  of  Paris  ;  the  strata  upon  this  elevated 
part  seen]  thinner  than  usual,  and  the  stone  is  sensiblv 
inclined  towards  the  Seine,  (probably  these  appearances 
are  occasioned  bv  a  fault  and  consequent  tilt  of  the 
strata,  as  these  are  the  only  inclining  strata  that  are 
mentioned  in  all  the  basin  of  Paris)  p.  43  and  47. 

Sezanne,  48  miles  SE.  by  E.,  is  at  the  south-eastern  edo^e 
of  the  basin  of  Paris,  adjoining  the  extensive  plains' of 
chalk  in  Chajnpa^ne.  p.  39. 

Tmppe,  14  miles  S\V.,  has  hard  siliceous  limestone  strata, 
which  quickly  perish  on  exposure  to  the  air  and  rain  ; 
and  such  is  here  used  for  marling  the  land  :  in  these 
strata  burstones  (French  Burs)  are  found,  with  lymneae 
and  planorbes  shells  and  gyrogonites,  supposed  to  be 
of  fresh-water  origin,  p.  56  and  37.  ^ 

Triel,  ,  has  plaster  quarries  on  the  mountain; 

that  are  situate  at  an  extremity  of  the  gvpsous  district, 
in  which  only  the  first  mass  of  g)'psum  is  seen  (as  at 
Antoni):  beneath  which  are  strat<i  and  quarries  of  coarse 
limestone  (and  its  accompanying  fossils  as  at  GentiUv)^ 
p.  49  and  53. 

Vaucienne  Valley  has  madrepores,  with  camerines  and  other 
well  preserved  shells,  and  grains  of  coarse  quartz,  thnt 
together  make  a  sort  of  puddin^stone.  p.  47. 

Vaugirard^  2-^  miles  SVV.  by  W.,  has  quarries  of  coarse 
limestone,  with  calyptrae  and  the  12  other  kinds  of 
fossil  remains  in  their  lower  beds,  that  are  mentioned 
at  Mendnv.  p.  47- 

Versailles  Park,  14  miles  SW.,  .is  situated  in  a  strait 
between  two  hill?  (or  in  the  inosculation  of  two  oppo- 
site  valleys)  where  the  gypsiirri  formation  hn?  no  plaster 
beds  in  it,  but  green  marles  containing  nodules  of 
strontian  prevail,  p.  38  and  53. 

Vllle-d'Avray.  8  miles  W.,  has  plaster  quarries  in  some 
places,  and  in  others  only  thin  strata  of  plaster  in  the 
gypsum  formation  ;  beneath  which  are  strata  and  quar- 
ries of  coarse  limestone  (and  its  accompanying  fossils 
^s  at  Gcniillij).  p.  49  and  53. 

Villepreuxy 
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Villeprerix  ,  has  coarse  limestone  quarries,  and 

their  accompanying  fossil  remains,  (as  at  Gentilly) 
\vith  the  covering  strata  such  as  occur  at  Saint  Gei-^ 
main,  p.  48. 

Villers-Coiteret,  31  miles  NE.,  has  madrepores,  with  ca- 
merincs  and  other  well  preserved  shells,  and  grains  of 
coarse  quartz,  that  together  make  a  sort  of  pudding- 
stone,  p.  47. 

Virojlay,  Q\  niiles  SW.  The  gypsum  formation  has  here 
no  plaster  beds  in  it,  but  green  marles  containing  stron- 
tian  prevail,  p.  33. 

An  Alphaletical  List  of  the  Fossils  or  Organic  Remains^ 
which  are  mentioned  hy  Messrs.  Cuvier  and  Brogniart  as 
found  within  the  Basin  of  Paris  ;  with  the  Names  of  the 
Places,  and  of  the  Strata  tvhich  produce  them,  ivith  Re- 
ferences to  the  Pages  in  the  Philosophical  Magazine^  and 
Remarks  in  parentheses, 

Ananchites  (Echini  ?),  the  shells  of  calcareous  spar,  filled 
with  black  flint,  in  the  chalk  strata,  p.  42, 

Anomites,  three  Terebratula  shells  in  the  chalk  strata,  p.  42. 

Antelopes,  bones  of  unknown  species,  in  the  alluvium  (of 
valleys),  p.  58. 

Balsni  shells,  in  the  freestone  at  top  of  Montmartre,  at 
Romainville,  Saint  Prix,  Montmorency,  Longjumeau, 
&c.   p.  54. 

Belemnites,  in  the  chalk  strata;  these  differ  from  those 
found  with  ammonites  in  compact  lime*,  p.  42. 

^i;£?5,  skeletons  of  unknown  ones,  at  Montmartre,  &c.,  in 
the  first  or  upper  gypsum  mass.  p.  51. 

Calyptrce  shells,  at  Chaumont^  Gentilly,  Grignon,  Gucs- 
pelle,  Issy,  Longjumeau,  Meudon,  Montmartre, 
Montmorency,  Pallary,  Romainville,  Saint  Prix,  Se* 
vres,  Vaugirard,  &fe,  in  the  lower  beds  of  the  coarse 
limestone,  and  in  the  freestone,  p.  47,  54,  and  55. 

Camerine  shells,  at  Chantilly,  Ganelon  mount,  Ouin 
mount,  Vaucienne,  Villers-Cotteret,  he,  either  in  tht 
lower  beds  of  the  coarse  limestone,  or  in  a  siliceous 
puddingstone.  p.  47  and  48. 

*  The  limestone  here  spoken  of,  does  not  seem  to  belong  to  the  basin  of 
Paris,  and  I  should  be  very  glad  to  learn,  whether  it  is  any  where  dug  in 
France  ?  In  the  great  argillaceous  formation  between  the  Bath  Freestone 
and  the  blue  Lias  soils,  in  this  country,  there  is  a  stratum  of  limestone  called 
■by  Mr.  Smith  the  blue  marle-stone,  which  contains  very  perfect  belemnites, 
stnall  cornu-ammoni  and  asteria.  The  limestone  of  Oakham,  and  of  Maidwell, 
between  Northampton  and  Market-Harborough,  belongs  I  believe  to  this 
stratum,  but  I  never  had  the  opportunity  of  collecting  any  specimens  at  the 
latter  place. 

Camprey 


Stratification  of  France  and  England.  193 

Camprey  shells,  at  Gentilly,  Saint  Germain,  Villepreux, 
&c.  in  ihe  building-stone  rock  above  the  coarse  hme- 
stone.  p.  48. 

Cardium  shells  are  found  in  the  yellow  argillaceous  marie, 
some  distance  above  the  green  potter's  earth  of  the 
gypsous  soil,  near  its  top.  p,  52. 

Caryophyllcea  (a  polypier)  in  the  chalk  strata,  p.  4  2. 

Cerite,  shells,  often  in  fragments,  at  Gentilly,  Grignon, 
Meudon,  Montmartre,  &c.,  in  the  lower  beds  of  the 
coarse  limestone,  and  in  the  freestone,  p.  54  and  55, 

,   tuberculated,  at  Gentilly,  Saint- Germain, 

and  Villepreux,  &c.  in  great  numbers  in  the  building- 
stone  rock,  above  the  coarse  limestone,  p.  48. 

•,  often  in  fragments,  in  the  yellow  argilla- 


ceous marie  near  the  upper  part  of  the  gypseous  for- 
mation, p.  32. 

Cranium,  or  skull,  of  some  animal,  in  the  chalk  strata,  p.  42. 

Elephants*  hones  of  unknown  species,  at  Scran,  &cc.  m  the 
alluvium  (of  valleys),   p.  53. 

Fibrous  shells,  resembling  very  thick  pinnce,  in  fragments, 
in  the  chalk  strata,  p.  42. 

Fish  (not  shell-fish),  at  Montmartre  in  the  marbled  gray 
scouring  (not  building)  stone  of  the  middlemost  gyp- 
sum mass,  having  scattered  nodules  {rognons)  of  sul- 
phated  strontian  in  its  lower  beds.  p.  50. 

■  skeletons,  at  Montn)artre,  Dammartin, Montmorency, 

&c.,  in  the  gypsum  or  intervening  marles  of  the  upper 
gypsum  mass  or  first  of  the  quarrymen.  p.  31. 

Fresh'ivater  shtXh  (resembling  recent  species  of  such  shells) 
Lymneae  and  Pianorbes,  at  Montmartre,  Romainville, 
&c.,  in  the  upper  gypsum  mass,  or  the  marles  which 
cover  it ;  and  from  the  decomposing  stone  at  Trappe, 
near  Versailles,  (denominated  fresh-water  by  our  Au- 
thors) resembling  siliceous  limestone,  when  first  dug. 
p.  51  and  56. 

Tungites,  at  Chaumont,  Gentilly,  Grignon,  Guespelle, 
Issy,  Meudon,  Pallery,  Sevres,  Vaugirard,  Sec,  in  the 
lower  beds  of  the  coarse  limestone,  p.  47. 
GeodeSf  rouMd  stones,  some  hollow,  of  a  very  fine-grained 
Jimestone,  containing  multitudes  of  small  spiral  uni- 
valves;  whose  cavities  contain  a  new  variety  of  crv- 
stallized  sulphate  of  strontian,  called  apotamous  sul- 
phated  strontian  ;  these  geodes  are  found  in  a  marley 
(alluvial)  sand,  in  some  places,at  Bougival  near  Marly, 
covering  the  chalk   strata,  which  .are  themselves  not 

found 
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found  to  contain  any  simple  and  regular  spiral  uni- 
valves, p.  42  and  43. 

Gyrogojiitesy  small  round  hollow  (furrowed)  bodies,  re- 
sembling no  known  recent  body,  found  at  Trappe 
near  Versailles,  in  the  decomposing  soil  (denominated 
fresh-water  soil  by  our  Authors)  which,  when  fresh 
dug,  resembles  hard  siliceous  limestone,  p.  bT . 

Leaves  of  vegetables  and  stalks,  at  Gentillv,  Saint-Ger- 
main, Villepreux,  Sec,  brownish,  in  the  lower  beds 
of  the  green  earth,  that  underlay  the  building-stone 
rock  of  the  coarse  limestone  soil.  p.  48. 

■  and  parts  of  vegetables  are  found,    changed  into 

silex,  near  the  top  of  the  hill  at  Longjumeau,  in  (al- 
luvial) sand.  p.  57. 

Liiuolites  of  two  species,  in  the  chalk  strata,  p.  42. 

Lymnece  shells  agreeing  wiih  recent  species,  at  Romainville, 
in  a  white  and  friable  calcareous  mass  above  the  gyp- 
sums ;  and  at  Trappe  near  Versailles,  in  a  marie  there 
used  in  agriculture,  which  v^'hen  fresh  dug  resembles 
hard  siliceous  limestone,  p.  51,  bQ  and  57- 

— —  coarse  shells  in  silex,  are  found  in  the  (allu- 
vial) sand,  on  the  tops  of  the  hills  at  Longjumeau. 

p.  57. 

Mactre  shells  are  found  in  the  yellow  argillaceous  marl« 
that  is  above  the  thick  green  potters'  earth  of  the  gyp- 
seous formation,  p.  52. 

Madrepores,  at  Chaumont,  Gentilly,  Grignon,  Guespelle^, 
Issy,  Meudon,  Paliery,  Sevres,  Vaugirard,  Sec,  in 
the  lower  beds  of  the  coarse  limestone,  p.  47- 

jyiamrnifercB^  bones  of,  at  Antoni,  Bagneux,  Chelles,  Cla- 
mart,  Grisy,  Montmartre,  Triel,  Valerain-mont,  &c. 
in  the  upper  gypseous  mass.  p.  51  and  53. 

skeletons,    of    large   unknown    kinds,      are 

found  in  the  putrid  alluvium  (of  some  of  the  valleys) 
of  the  basin  of  Paris,  p.  38. 

Millepora,  (a  polyper)  of  decomposing  pyrites,  in  the  chalk 
strata,  p.  42. 

Mollusci  of  the  chalk  strata  are  quite  different  from  the  testa- 
ceous mollucsi  of  the  strata  above  the  chalk,  p.  54. 

Muscles  of  one  particular  species  are  found  in  the  chalk 
strata,  p.  42. 

— at  Chaumont,  Gentilly,  Grignon,  Gucspelle,  Issy, 

Meudon,  Paliery,  Sevres,  Vaugirard,  &c.,  in  the  lower 
beds  of  the  coarse  limestone,  are  found  to  be  of  other 
species,  p.  47. 
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NummuUtes  are  found  at  Chaumont,  Gentilly,  Grignon, 

Gaespelle,  Issy,  Meudon,  Pallery,  Sevres,  Vaugirard, 

Scc.  in  the  lower  beds  of  the  coarse  limestone  strata. 

P-^7'. 

Oxen  (bulls  or  cows),  skeletons  of  unknown  species^  in  the 
alluvium  (of  valleys),  p.  58. 

Oysters  of   two  different  species  are  found  in  the  chalk 
strata,  p.  42. 

' at  Chaumont,  Gentilly,  Grignon,  Guespelle,  Issy, 

Lonorjumeau,  Meudon,  Montmartre,  jNIontmorency, 
Pallerv,  Romainville,  Saint  Prix,  Sevres,  Vaugirard, 
&c.  Other  kinds  of  oysters  are  found  in  the  lower  beds 
of  the  coarse  limestone,  and  also  in  the  freestone, 
p.  47,  54  and  bb, 

are  found  in  the  marles  that  are  immediately  be- 


low the  argillaceous  sand,  at  the  top  of  the  gypseous 
formation,  in  two  beds,  the  lower  containing  large, 
and  the  other  small  oyster  shells  ;  ^ey  are  met  with 
over  all  the  district  wherein  the  entire  gypseous  forma- 
tion is  found,  p.  52. 

J^ahn-trees,  trunks  of  large  size,  are  found  converted  into 
silex,  Ivinn;  alongi;  in  a  whitish  friable  calcareous  mass 
above  the  gvpsums.  p.  51. 

Periwinkles  are  found  at  Chaumont,  Gentilly,  Grignon, 
Guespelle,  Issy,  Meudon,  Pailery,  Sevres,  Vaugirard, 
&c.,  in  the  lower  beds  of  the  coarse  limestone,  p.  47. 

PinncB  shells  of  a  particular  species  are  found  in  the  chalk 
strata  ;  in  which  also,  fragments  of  thick  shells  of  a 
fibrous  structure  are  found,  which  our  Authors  con- 
sider as  more  like  pinnae  than  any  other  known  genus, 
p.  42. 

-■  of  different   species  are   found  at  Chaumont,  Gen- 

tilly, Grignon,  Guespelle,  Issy,  Meudon,  Pailery, 
Sevres,  Vaugirard,  &c.,  in  the  lower  beds  of  the  coarse 
limestone,  p.  47. 

Planorl'is  shells,  analogous  to  the  recent  species  of  lakes 
and  marshes,  are  found  at  Romainville,  in  a  white 
and  friable  calcareous  mass  above  the  gypsums  ;  also, 
at  Trappe  near  W^sailies  in  the  husbandry  marie, 
which  though  verv  dccomposins;,  resembles  a  hard  si- 
liceous  limestone  when  fresh  dug.  p.  51,  56  and  57. 

-•• coarse  siliceous  shells  are  found  at  the  tops  of  the 

hills  at  Longjumeau,  in  a  sand  (which  is  probably  al- 
luvial), p.  bj, 

'Polypiers  of  five  or  six  different  sorts  are  found  in  the 
chalk  strata,  p.  42. 

Porpyiss 
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Porpytcs  of  difTerent  kinds  are  found  in  the  chalk  strata^, 
p.  42. 

» at  Chaumoht,  Gt!ntilly>  Grignon,  Guespelle,  Tssy^ 

Meudon,  Pallery,  Sevres,  Vaugirard,  Sec.  of  different 
species  from  those  in  the  chalk,  ar^  found,  in  the  lower 
beds  of  the  coarse  limestone,  p.  4  7- 
Pyrulce  shells  are  found  at  ChaumDut,  Gentillv^  GrignoHj 
Guespelle,  Issy,  Meudon,  Pallery,  Sevres,  Vaugirard^ 
&:c.  in  the  lower  beds  of  the  coarse  limestone,  p.  47- 
Quadrupeds,  skeletons  of,  at  Antoni,  Eagiteux,  Chelles, 
Clamart,  Grisy,  Montmartre,  Triel,  Valerain-mount, 
&c.  of  several  kinds,  are  found  in  the  upper  gypsunx 
mass.  p.  51  and  53, 

,  the     skeletons    of    various    large    orteff,    arc 

found  in  the  (valley)  alluvium  of  the  basm  of  Paris, 
p.  38, 
Sea-shells  (resembling  recent  genera  of  species  of  such 
shells),  viz.,  cardiums,  cerites,  mactres,  ovsters,  ve- 
nuses,  and  other  bivalves,  are  found  in  the  marles  that 
are  below  the  argillaceous  sand  at  the  top  of  the  gyp- 
seous formation,  p.  52. 

*- of  various  kinds  abound  in   the  lower  beds  of 

the  coarse  limestone  at  Chaumont,  Gentilly,  Grignon, 
Guespelle,    Issy,    Meudon,   Pallarv,   Sevres^    Vaugi- 
rard,  &c.  p.  47  and  54. 
Shark's  Teeth,  see  Teeth. 

SolencB  shells  (omitted  in  the  translation),  at   Chaumont, 

Gentilly,  Grignon,  Guespelle,  issy,  Meudon,  Pallery, 

Sevres,  Vaugirard,  <S:c.  in  the  lower  beds  of  the  coarse 

stone,  p.  47. 

Spirorbis,  a  species  of  these  shells  is  found  in  the  chalk, 

strata,  p.  42. 
Stalks  of  vegetables,  see  Leaves. 
Teeth  of  Squaii  are  found  in  the  chalk  strata,  p.  4S« 
TelUne  shells  of  different  species  are  found  at  Chaumont, 
Gentilly,    Grignon,    Guespelle,    Issy,    Longjumeau, 
INleudon,  Montmartre,   Montmorency,    Pallery,   Ro- 
mainville,  Saint  Prix,  Sevres,  Vaugirard,  &c.,  in  the 
lower  beds  of  the  coarse  limestone,  p.  47  and  54. 

—  small,  long,  white,  and  striated,  are  found  in  vast 

numbers  in  seams,  close  to  each  other,  in  a  stratum 
that  covers  the  building-stone  rock  of  the  coarse 
limestone  formation  at  Gentilly,  Saint-Germain,  Vil- 
Icpreux,  Sec.  p.  48. 
— -  small  and  elongated,  closely  packed  in  a  very  thin 
seam,  bdow  the  thick  green  pottera'  earth  of  the  gyp- 
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seons  formation  ;  which  ihin  seam  can  be  traced  in 
the  quarries,  over  a  space  of  27j  miles  long  and  11 
miles  broad,  p.  52. 
TerebeilcB  are  iound  at  Chaumont,  Gentillv,  Grignon, 
Guespelle,  T.sr«y,  Meudon,  Pallery,  Sevres,  Vau- 
girard.  Sec,  in  the  lower  beds  of  the  coarse  lime- 
stone, p.  47. 
Terebratula,  see  Anomites, 

Tkmjihack  fish,  fragments  of  the  bones  of,  foimd  in  the 
yellow  argillaceous  marie,  above  the  thick  green  pot- 
ters' earth  of  the  gypsous  formation,  p.  52. 
Tortoise  bones  are  found  at  Dammartin,  Montmartre, 
Montmorency,  &c.,  in  the  gypsum  or  intervening 
marles,  of  the  upper  gvpsun)  niass.  p.  51. 
Trees,  trunks  of,  large  palms  (apparently),  converted  into 
hilex,  are  found  lying  flat  in  a  white  and  friable  calca- 
reous stratum,  above  the  upper  gypsum  mass*  p.  51. 

• ,  large  trunks  of,  of  unknown  species   are  found  at 

Seran,  Sec, in  the  pulnd  alluvium  (of  the  valleys). p.  58. 

see  Wood. 

Trochi  shells   are   found  in  the  yellow  argillaceous  marie, 

near  the  upper  part  of  the  gypsous  formation,  p.  52. 
Vegetahtes,  see  Leaves. 

P^enufi  shells,  roundish,  are  found  at  Gentilly,  Saint-Ger- 
main, Viilepreux,  Sec,  in  the  building-stone  rock  of 
the  coarse  limestone  formaticn.  p.  48. 

-,  sometimes  in  fragments,  are  found  in  the  yellow 

argillaceous/ marie  near  the  top  ot  liiC  gypsous  forma- 
tion, p.  52. 
Firmicidites,  of  three  species,  are  found  in  the  chalk  strata. 

p.  42. 
Wood,  bituminous,  at  RoUebcise,  by  the  Seine  r\-ev,  ui  the 
potters'  or  plastic  clay  formation,  in  whicii   no  other 
organized  remains  have  been  found,  p.  44. 
— —  siliceous  or  petrified,  at  Longjumeau,  on  the   tops 
of  the  hills  in  (alluvial)  sand.  p.  57. 

,  see  Trees. 

In  order  to  supply,  in  some  degree,  the  want  of  vertical 
Sections  across  the  basin  of  Paris,  in  some  determinate  di- 
rections, best  adapted  for  exhibiting  the  thicknesses  and  re- 
lative positions  of  its  several  strata;  (which  sections,  it  is  to 
be  hoped,  will  accompany  the  promised  ^^lemoir  of  M.Cuvier 
and  M.  Brogniart)  ;  I  have,  in  the  mean  time,  attempted 
an  arrangement  from  their  abridged  Memoir,  whicb,  per- 
haps, you  may  deem  worth  a  quarto  page,  to  enable  it  to 
be  folded  out  at  the  end  of  this  Letter.  In  this  table,  I 
Vol.  35.  No.  142.  Feh,  1810.  I  have 
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have  separated  the  IXth  and  Xth  soils  or  formcftlonr 
bv  a  double  line,  to  mark  the  distinction  between  them 
and  the  remaining  eight  soils;  which  our  authors  seem  to 
consider  as  composed  of  regular  or  undisturbed  strata,  that 
is,  such  as  exhibit  no  marks  of  violent  attrition  or  mecha- 
nical mixture,  as  the  alluvial  soils  almost  invariably  do  ; 
and  thev,   besides,  never  underlay  regular  strata. 

I  sliall  now,  [  hope,  be  excused  in  offering  iieelv,  a  few 
of  the  observations  which  have  occurred  to  nie,  in  thus 
analvsin^i;  the  hasty  but  valuable  Memoir  of  our  able  and 
industrious  neii^hbours  on  the  continent ;  and  coTDparing 
k  with  what  I  know  of  the  terrestrial  stratification,  and 
which  is  indeed  limited  in  a  great  measure  to  the  British 
Islands. 

England    presents    us    with    the    opportunity    of    ex- 
anfmino-  the  out-crop,  or  appearance  on  the  surface,  of  a 
vast   sucx:ession    of    strata,    among  which   the  fourth,    or 
lowest  Derbyshire  limestone,  is  perhaps  three  miles  of  per-^ 
pendicular  depth,  below  the  part  of  the  chalk  strata,  which 
are  described  as  the  lowest  that  have  been  seen  or  reached 
in  the  basin  of  Paris  :  for  it  was  ascertained  by  Tvlr.  IVil- 
Ham  Smith  several  vears  ago,  that  200  feet  or  more  of  the 
lower  part  of  the  chalk  strata  are  entirely  without  layers  of 
nodules  of  flint  ;  and  that  some  of  these  beds  contain  large 
cornu-ammonis,  nautili,  and  numerous  other  shells  :   this 
be  has  proved  by  an  actual  examination  of  very  near  700 
rnik'S  in  length,  of  the  basset  or  out-burst  of  these  lower 
and  hard  beds  of  chalk,  without  flints,  reckoning  from  the 
Isle  of  Wight  to  the  westerniuost  points  of  the  chalk   in 
Dorsetshire     and     Somersetshire,     and     thence     for    the 
north-e.irt     angle    of    Norfolk  ;      through    Lincolnshire, 
and  Yorkshire  to  Flamborough-Hcad  ;  and  including   the 
edo-es  of  our  rreat  southern  denudation'^   from    Bcachv-- 
Head  in  Sussex,  to  near  Petersfield  and  ^Vlton  in  Hamp- 
shire, and  Farnham   in   Surry;  and  thence  again  to  Hythe 
in  Kent.     And  here  it  may  not  be  amiss  to  observe,  that 
before  I  knew  JNIr.  Smith,  he  had  ascertained  the  peculiar 
fossils  that  belong  to  several  of  the  thin  strata,  underlaying 
the  whole  extent  of  thie  edges  of  this  vast   mass  of  chalk, 
in  the  same  manner  as  the  Paris  strata  overlay  it,  had  col- 
lected a   series  of  specimens  of  each   fossil,  marked  and 
brouirht   tocrcther  from  as  many  places;    and  was  well   en- 
titled, and  did   in  fact  often  exclaim,  though  perhaps,  in 

•  This  denudation  is  shortly  mentioned  in  the  C}xl()pjEdia,  article  ConI, 
and  is  further  cxeraplined  by  a  manu'^cript  section  of  the  strata  between 
London  aud  Brighton,  made  by  me  m  1B06,  which  is  in  the  hands  of  mnny. 

Other 
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other  words  :  *'  Th:??  constancy  In  the  order  of  superposi- 
tion ot  the  thinnest  strata,  and  over  an  extent  ot"  700 
miles  in  length,  *'  is  one  of  the  most  remarkable  facts 
which"  I  *'  have  established.  Frotn  this,  there  ought  to 
result  most  iutLrestlng  consequences  to  the  Aris^  and  to 
Geoloiiv.'* 

But  let  us  retirm  to  our  chalk  strata,  which,  as  they  form 
the  basis  of  the  Paris  observations,  require  some  further 
notice.  1  am  mvself,  unfortunately,  not  suffieienlly  ac- 
quainted with  the  French  coast,  lo  stale  the  exact  point 
where  the  chalk  terminates  on  the  shore  to  the  sou;h  of 
Bologne  ;  and  whether  its  termination  there  is  occasioned 
by  its  edae  rising,  passing  inland,  and  exhibiting  the  under 
strata  on  the  coast,  or  whether  the  chalk  by  sinking  down 
permits  its  upper  strata  to  cover  it  at  the  level  of  the  shore  *; 
the  former  should  perhaps  seem  the  most  probable,  from 
the  circumstance  of  JNl.  Cuvier  and  his  associate  being 
able  to  assign  a  limit  of  naked  chalk  on  all  the  north  side 
of  the  natural  district,  which  thev  have  rendered  so  interest- 
ing to  science,  under  the  appellation  of  the  basin  of  Paris. 
On  the  north-east  of  Calais,  the  great  plain  of  chalk  seems 
to  decline  northward,  and  either  its  upper  strata  or  alluvial 
matters,  of  no  immeasurable  thickness  1  apprehend,  pro- 
gressively cover  it  as  we  proceed  along  the  coast,  or  across 
any  part  of  the  Netherlands,  from  Fiance  to  the  southern 
part  of  the  coast  of  Denmark.  The  chalk  having,  some- 
where in  this  immense  flat,  obtained  its  lowest  point,  as  the 
bed  of  the  German  Ocean,  it  begins  to  rise  again  north- 
ward, finally  to  terminate  in  the  Dogger-Bank  and  the  other 
shoals  which  are  seen  in  good  charts,  stretching  across  from 
the  coast  of  Yorkshire  to  the  Danish  coast,  where  the  chalk 
rises  again,  and  its  northern  edge  passes  inland  and  across 
the  island  of  Zealand,  as  I  have  been  informed,  the  coast 
northward  becoming:  occupied  by  the  lower  strata,  which 
also  pass  over  from  the  Yorkshire  coast,  further  north  than 
Flamborough  Head.  How  then  does  it  happen,  that  this 
vast  plain  of  chalk  (which  it  still  is,  if  we  neglect  its  local 
inegularities)  extending  from  Normandy  to  Denmark,  from 
the  confines  of  Hanover  to  Dorsetshire,  an<J  from  the  south- 
ern border  of  Chanipagne  to  the  middle  of  th.e  Yorkshire 
coast,  exhibits  the  strata  and  astonishing, organic  remains  of 
the  basin  of  Paris,  onlv  within  that  spot  ?  which  is  small 
compared  with  the  whole  space  in  which  the  chalk  lies 
buried  under  otlier  strata,  either  regular  or  alluvial.     Is  it 

P  Perhaps  some  of  your  correspondents  can  gratify  mo  and  tlie  oth^r 
feclogical  ji-K^uircis  among  your  readtr?,  by  an  answer  to  ;he.e  qxiestions. 

1  2  because 
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because  the  edges  and  accessible  parts  of  the  strata  snperiri- 
cumbent  upon  chalk,  have  not  been  sufficiently  tiH  now 
any  where  explored,  to  detect  the  peculiar  and  interesting 
indications  of  these  strata,  which  we  have  now  the  autho- 
rity of  two  most  able  naturalists,  in  saying,  exist  in  such 
profusion,  and  are  each  disposed  in  such  unerring  regula- 
rity, that  a  very  thin  bed  of  lelline  shells  was  observed  by 
them  over  a  dist.ict  more  than  27v  miles  long,  and  more 
than  11  broad  ?  This  I  think  would  hardly  seem  likeiy^as 
f?r  as  Great  Britain  is  seated  upm  the  chalk  strata,  after 
the  lonix  and  indefatigable  researches  of  Mr.  Smith  and  of 
his  followers,  as  well  as  of  other  English  naturalists, 
who  seem  always  to  have  been  alive  to  preserving  and  de- 
scribing the  bones,  teeth,  and  other  rare  fossil  remains, 
which  accident  or  the  miner  exposed  ;  though  in  few  in- 
stances, perhaps,  with  all  these  acute  discriminations,  which 
our  authors  are  able  to  bring  into  this^  important  field  of  in- 
quiry. Agajn,  is  it  because  the  Paris  strata,  though  depo- 
sited alike  en  the  English  chalks,  either  never  did  here  hold, 
or  now  preserve  na  traces  of  the  myriads  of  organized  re- 
mains, which  arc  so  perfectly  preserved  in  the  French  part 
of  these  strata,  althcnigh  they  once  existed  here  also  ?  And 
again,  arc  the  London  clays,  and  the  sands  beneath  and 
above'  them  (in  some  places),  to  be  considered  as  the  Paris 
strata  in  a  modified  state  ?  *  Or,  should  the  Paris  strata  be 
wholly  wanting  in  England,  in  thai  case,  are  the  matter:* 
here  covering  the  chalk,  belonging  to  the  alluvium  ?  or  are 
they  local  strata  placed  by  the  side,  or  parallel  with,  the 
Paris  strata,  as  our  authors  maintain  to  be  the  case  with  two 
of  their  soils  or  formations,  viz.,  the  Vtli  and  Vlth  ? 

I  shall  only  offer  a  few  remarks,  and  not  attempt,  at  pre- 
sent, a  full  discussion  of  the  above  six  queries,  but  beg  ra- 
ther to  throw  them  out,  as  subjects  worthy  the  researches 
and  consideration  of  vour  readers  and  correspondents,  and 
particularly  of  the  ntcmbers  of  the  London  Royal  and  Geo- 
logical Societies,  who  will,  I  hope,  excuse  me  in  hinting, 
that  the  nalional  honour  seems  to  call  upon  them,  to  bestir 
rhen)3elve?,  in  the  accurate  investioation  of  the  strata  on 
which  they  are  seated  :  and  in  the  discussions  necessary  for 
truly  fixing  their  relations  to  those,  on  which  the  Parisian 
Institute  have  thus  lamentably  been  suflfered  to  take  the 
lead. 

It  will  be  gathered  from  the  imperfect  sketches,  to  which 

*  Perliaps  as  great  dissimilarity  in  the  state  and  appearance  of  some  par- 
tlcular  strata,  in  distant  places,  has  ia  other  instances  been  observed  in  Bri- 
tain, wKere  the  ii^Jerior  and  superior  strata  prove  thie  identity. 

I  have 
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I  ha\'e  referred,  as  well  as  recollected  by  Mr.  Smith's  pupils 
and  acquaintance,  that  he  considers  and  teaches,  that  the 
western  edges  of  the  several  strata  on  the  sonth  and  east- 
ern parts  oi'  Eniiland,  are  their  natural  ending^s,  an^l  that 
such  strata  never  did  proceed  further  towards  the  north- 
west than  thcv  do  at  present,  and  that  all  the  strata  are  not 
entire  or  perhaps  ever  were,  some  having  large  and  deep 
holes  or  patches  wanting  within  their  limns,  as  well  as  in 
their  deeply  lingered  or  indented  edges  ;  while  other  strata, 
particularly  about  Bath,  have  detached  parts  beyond  their 
continuous  mass  forming  hummocks,  or  capping  the  adja- 
cent western  hiils.  These  facts  or  appearances  of  the  strati 
have  accorded,  iienerallv  speaking,  with  the  several  English 
districts  which  I  h.ive  of  late  years  examined  ;  but  many  of 
the  minuter  circumstances  attending  the  holes  or  deniidated 
patches  in  the  strata,  which  have  been  more  particularly 
the  object  of  my  rcsearclies,  such  for  instance  as  the  strata 
around  and  under  these  denudations,  rising  on  all  sides  to- 
wards some  central  pointer  ridiie;  thejr  edges  being  so  often 
abrijpt  and  slraioht,  like  fractures  rather  than  the  rounded 
endings  of  strata;  these  denudations,  as  far  at  least  as  ob- 
servations extend,  being  all  elongated  in  a  marked  manner 
from  SE.  to  NW.,  or  verv  nearly  so  ;  and  others,  besides 
those  which  I  have  elsewhere  mentioned  as  the  characters 
of  denudation,  and  above  all,  the  vast  extent  to  which  I 
find  these  denudations  extending,  in  the  southern  and  mid- 
dle parts  of  Enoland,  have  occasioned  me  to  hesitate  consi- 
derably, as  to  the  real  distinctions,  between  the  natural 
endings  and  the  denudated  edges  of  oin*  strata:  and  it  should 
seem,  that  the  idea  so  natural  and  general  among  neptunists, 
of  the  strata  iiavinix  been  originally  level  and  coiicentric, 
may,  by  extendins;  the  maonitnde  of  the  denudations  (to 
which  no  limits  have  yet  been  assigned),  account  for  all  the 
external  forms  of  the  English  strata,  and  perhaps  for  the 
admirable  form  of  its  valleys,  fllthoutjh  I  may  again  invite 
the  sarcastic  lash  of  a  certain  class  of  writers,  in  frankly 
owning  that  I  am  unable  to  guess,  much  less  to  describe 
the  mechanical  operations  by  which  this  has  been  brougb.t 
about ;  and  in  referi'ing  it  to  the  finishing  and  alt-wise  ope- 
rations of  Creative  poivcr,  on  the  mass  of  the  earth,  or  old 
world,  as  our  authors  have  denominated  it;  which  had  been 
the  theatre  of  such  a  lone;  and  astonishino;  scries  of  the 
creation  and  extinction  of  animated  beings,  durmg  the  ac- 
cumulation of  its  matter,  for  purposes  which  are  perhaps 
to  us  inscrutable. 
Whether  the  isolated  hillocks  or  hummocks  of  gypsous 
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and  otlicr  strata,  which  our  authors  have  describee]  in  the 
basin  of  Puis,  are  the  detached  endings  of  similar  and 
connected  ?trata,  that  lay  to  the  south  and  west  of  Paris, 
aiul  may  eitlicr  be  concealed  by  vast  alluvial  tracts  (p.  40),  or 
may  occupy  countries  where  nice  observations  have  not  vet 
been  made  ;  or,  whether  such  hummocks  be  occasioned  by 
irregular  or  compound  denudation'"',  such  as  1  have  noticed 
several  instances  of  in  Derbvshire,  and  as  Mr.  Smith  has 
observed  about  Balh,  and  Dr.  William  Richardson  in  the 
north  of  Ireland  f,  it  is  of  course  diffiLult  to  determine, 
and  iis  discussion  must  be  deferred,  until  a  numerous  train 
of  facts  are  better  understood. 

Our  auihor?,  it  will  be  seen,  recur  to  a  local  inundation 
or  lake  vA' jresli-u-ate'r  X  i\)T  explair.inir  the  deposition  of 
the  matter  coniposiuii  their  gypsous  hillocks  :  to  me,  how- 
ever, much  better  evidence  seems  wanting,  of  the  probable 
exisiencc  of  such  a  lake  or  local  pool  ol"  fresh-water  than 
thev  otrer,  and  particularly  of  the  several  successive /re^^- 
and  salt-water  inundations  which  they  niention,  at  pages 
5\  and  35.  PTas  it,  or  can  it  be  proved,  that  fish  nearly  or 
exactly  resembling  in  the  genera,  or  even  the  specits,  those 
that  are  non'  peculiar  to  n'whtx fresh-  or  salt-water^  mavnot 
have  had  other  powers  and  habits  in  the  old  world  P  and 
t  :at  all  the  animals  and  even  birds  hitherto  known  of  the 
primitive  creation,  and  its  vegetables  also,  may  not  have 
been  adopted  bv  their  great  Author,  to  a  sub-aqueous  ex- 
istence ?  And  again.  Who  has  or  perhaps  can,  determine, 
whether  the  fiuid  surrounding  the  earth  during  its  forniatioii 
which  I  have  called  aqueous  above,  was  either  fresh  or 
salt,  in  the  sense  that  we  now  use  those  terms?  Does  it  not 
seem  more  pro!)ab'e,  that  this  fluid  varied  essentially  from 
time  to  time  in  its  nature  ar.d  composition,  and  which  per- 
haps occasioned  the  extinction  of  the  beings  adapted  to  its 
prior  state,  as  well  as  the  alternations  of  the  strata,  espe- 
pecially,  if  the  matters  of  the  strata  were  ever  in  chemical 
solution  in  it,  as  our  authors  seem   to  imply  (p.  51),  in 


*  Perhaps  the  br.sJn  of  Pari?  may  h'e  within  the  southern  verge  of  the 
orrrat  s  >utli-ea-rcrn  dcnrdatv^n  of  Kno-laiid,  that  reaches  far  into  Hampshire, 
and  has  apparently  stript  cfTall  the  chalk  strata,  from  near  Alton  to  Bologne 
on  the  tiL-txli  ccabt. 

f  See  our  S3rd  volume — Edit. 

\  It  seer!:S  improballc  that  g-ypsum  should  be  a  produce  of  fresh-water, 
w'hen  we  reflect,  that  the  red  soil^  or  g-ypsous  ma:  les  of  England  produce 
boih  sea  &ai.  zvA  ^\\::,\\:v,  in  vasr  i;!}i:;:dar;ce,  and  thr.t  salt  rocks  and  springs 
are  the  common  accompaniments  of  gypsum  in  various  other  parts  of  the 
•w^rla :  we  are  not  told,  whcuier  there  are  any  bracki&h  or  salt  springs  with- 
in the  basiuof  Faiis. 

speaking 
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-speaking  of  ihe  cvp*;ums  being  crystalliziid  from  the  waters 
of  tlieir  j^arisian  lake  ? 

The  candid  confession  of  ihe  essential  differences  between 
the  .seas,  iVntfre^h-iraters  and  ibe  alhivium  of  ihb  old  world, 
and  the  seas,  ficsh-waters  and  allnvia  of  the  present  world, 
made  l>v  our  authors,  in  the  concludinGf  paragraphs  of  their 
Illd^  VII Ith,  and  IXth  articles,  do  them  credit,  and  give 
some  weiolu  to  iny  suggestions  abo\e,  which  are  not  here 
nicide  for  the  first  time. 

Our  amhors  sav  fp.  37),  that  '•  a  strongly  marked  cha- 
racter of  a  great  eruption  proceeding  from  the  south-east 
is  iinprintcil  on  the  forms  of  the  einincnoes/'  on  whicli 
subject  It  inav  he  proper  to  remark,! hat  soon  after  Mr.  Smith 
had  conimenced  his  investigation  of  the  British  strata,  he 
discovrred  an  important  law  regulating  all  the  known 
alluvia,  or  that  which  consisted  of  or  contained  the  frag- 
ments and  rcliquia  of  kn-!wn  strata,  were  movedy?o?7Z  the 
soutk-cast  towards  the  south-west  :  the  matters  of  any 
particular  stratum  being  rarely  if  ever  found  as  alluvium 
upon  that  stratum,  but  such  matters  are  found  more  or  less 
plentifully  on  the  surface,  beyond  its  western  edge:  in- 
stances are  nun^erous  in  F:^niiland  of  crinsiderable  and  un- 
broken masses  (if  so.t  or  clavey  known  strata,  being  moved 
luany  niiies  and  lodired  in  the  alluvia  ;  srones  of  large  size 
thus  moved,  and  scarcely  at  ah  rounde<l,  are  exceedingly 
common  in  souie  districts,  and  such  are  often  lodged  on 
the  highest  hills,  but  llie  most  common  state  of  the  native 
alluvia,  is  in  small  water-worn  and  mixed  fragments:  nu- 
merous hills  in  Bedfordshire  of  considerable  extent  are  thus 
formed  or  raised  higher,  dv  alluvia  of  the  chalk  strata  and 
those  which  cover  n,  mcluding  a  va>t  variety  of  limestone 
holders  that  are  full  of  sheiis,  many  of  which,  if  properly 
examined,  would  I  suspect  a^rree  with  the  coarse  limestones 
of  the  basin  of  i^aris  :  mv  researches  in  the  midland  coun- 
ties, have  detected  many  isolated  patciies  of  exactly  similar 
alluvia,  particularly  on  the  height  NW,  of  Leicester  town, 
where  an  immense  cap  of  alluvial  clay,  so  abounds  with 
hard  chalk  and  these  br)lders  of  limestone,  that  at  Burstal 
Cliff-house  on  the  road  to  Tlunnby,  they  have  been  dug 
for  burninor  lime:  the  covering  matter  at  Chellaston  gyp- 
"uin  quarries  S.  of  Derbv,  is  of  this  same  clay  ;  but  Inne- 
bolders  do  not  there  so  much  abound,  as  they  do  near  Lei- 
cester and  thence  in  isolated  patches  towards  Market  Har- 
borough,  fornnng  there  the  jvfincipal  material  for  repairing 
the  putjhc  road.  I'hc  above  wieli  others  are  indications  J  think 
of  vast  tidal  currents  wliich  have  swept  over  all  the  surface 
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from  SE.  to  NW.,  since  or  at  the  lime,  that  the  deposition 
of  regular  strata  ceased,  as  observed  p.  37. 

It  struck  me,  as  among  the  curious  circumstances  of  the 
basin  ot  P.Tris,  that  the  strata  throughout  it  are  horizontal, 
at  least  only  one  instance  to  the  contrary  is  mentioned 
(p.  45),  and  that  faults  or  such  like  derangements  of  the 
strata  are  nowhere  mentioned. 

,  All  the  southern  parts  of  Derbyshire  and  part  of  Lei- 
cestershire adjoining,  abound  with  red  earth  or  gypsous 
marie  (entirely  without  fossils  I  believe)  that  is  in  like 
manner  horizontal  throughout,  with  three  exceptions  only, 
that  I  could  discern:  viz.  at  the  S.  of  Burton  Trent  bridge 
on  the  E,  side  of  Catton  in  Croxall,  and  NW.  of  Stretton- 
le-fields  ;  the  second  of  these  only  h^s  any  considerable 
inclination  :  although  tilts  of  the  strata  are  so  rare  in  our 
gypsous  strata,  yet  many  faults  seem  to  occur  in  them  :  a 
most  tremendous  one  forms  the  northern  limits  of  the  gyp- 
sous marie  for  40  or  50  miles,  and  four  or  five  isolated  lime 
and  coal  districts  witliin  it,  seem  surrounded  bv  great  faults 
and  to  be  intersected  by  numerous  others,  occasioning  as 
inclining  and  dislocated  strata  at  Breedon,  Cloud'si  hill, 
Measham,  &c.  as  can  almost  any  where  be  found. 

It    is    stated   by   our  authors   (p.   54  ^nd  5  5),   that  their 
Vth   and  \^Ith  soils  are  placed  side  l;y  side  of  each  other: 
it"  these  be  really  different  soils,  and  iku  the  same  somewhat 
modified    in    their   substances,  the   fossils   in  one  of  them 
also  not  being  preserved,   (ot  which  I  entertain  son)e  sus- 
picion) a  fault  nnist,   in  all  probability,   range  between  the 
two  places  where    these  soils  have  been  noted,  which  ele- 
vates one  of  the  soils  or  depresses  the  other.     I  would  also 
here    suggest  as   a  query,   whether   their  Vlllth    soil    be 
not  a  similar  repetition  of  part  of  these  same  soils?    Its 
fresh-water  shells  are  not  sufficient,  f  think,  to  prove  it  an 
upper  soil  ;  and  in  the  latter  part  of  the  Meiroir  we  are  not 
presented   with  the  same  evidence  or  the  superposition  of 
the  different   soils   as  we  are  with  respect  to   the   first  five, 
which  may  however  have  arisen    from  the   haste  in  which 
the  Memoir  seems  to  have  been  prepared. 

I  do  not  remember  to  have  seen  any  where,  the  appear- 
ance of  limestone  strata  upon  the  chalk  in  England,  or  to 
=have  lieard  of  any  such  from  Mr.  Smith,  or  otherwise:  oi 
gypsum  1  think  we  mav  safely  say  that  there  are  no  strata: 
but  crystals  of  selenite  abound  in  the  London  clay,  and 
there  are  numerous  patches  of  plastic  clav,  used  in  some 
places  on  our  chalk  hills  for  pottery  and  brick-making, 
which    seem  to  answer  pretty  well  to  the  description   of 

some 
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some  of  that  within  the  basin  of  Paris  ;  l)Lit  we  cannot  I 
think  infer,  that  this  same  plastic  clay  underlays  the  Lon- 
don clav,  in  the  neighbourhood  of  London,  as  there  is  ge- 
nerally a  sand  here  immediately  upon  the  chalk,  but  which 
varies  greatly  in  ttnckness,  from  many  yards  (as  in  the 
sand-pits  by  the  Thames  between  Greenwich  and  Wool- 
wich) to  a  tew  feet  only  or  perhaps  inches,  in  the  borings  of 
some  of  the  modern  wells  in  and  near  the  metropolis  :  stiil 
however  this  sand  has  always  I  believe  been  found  in  this 
iJistrict,  and  it  has  generally  been  forced  up  with  great  vio- 
lence into  the  well,  by  the  water  issuing  from  the  joints  ia 
the  chalk  beneath,  on  first  pricking  this  spring  with  the  au- 
ger, or  on  any  alter  occasion  when  the  column  of  water  in 
the  well  is  much  and  suddenly  dnninished,  as  often  happens 
by  the  pumpir.g  at  M'-nix's  brewhouse  and  other  places. 

Mr.  Smith   and  mvself  have  been  used  to  consider  the 
London  clays  as  regular  strata,  and  the  layers  of  small  re- 
gular flattened  chert-stones  v/hich  it  ctmtains,   as  nodules 
peculiar  thereto^  and  not  as  rounded  pebbles  and  indicating 
an  alluvial  origin  to  these  clays:   1  thought  these  conclu- 
sions well  warranted  by  the  regular  beds  of  which  this  clav 
in  many  places  consists:  its  regular  layers  of  Indus  helmonti; 
the  uniformity  in  the  shape  of  its  chert  pebbles,  many  oif 
which   appear  concentric  in  their  structure,  and  \yy  their 
having  an  external  coat  or  covering,   which  is  nearly  simi- 
lar in  all  of  them  :  but  an  able  student  under  Mr.  W^illiam 
Smith,  of  the  same  standing  with  myself,  Mr.  Benjamin 
Bevan  of  LeightonBuzard,  Beds.,  whose  situation  as  engineer 
to  the  Grand-Janclion  Canal  Company,  has  for  some  )ears 
past  given  him  betier  opportunities  of  examining  the  north- 
ern edge  of  the  London  clays  than  I  have  possessed,  has  for 
some  time   held  the  clays  and  sands  above  the  chalk  to  be 
alluvia,  and  produces  instances  of  chert  pebbles  taken  from 
their  bed   on  Rishp-common,  Middlesex,  in  a  pit   where 
sand  containing  layers  of  these  pebbles  has  chalk  in  its  bot- 
tom, to  prove   these  pebbles  to  have  been   rounded,  and 
jeven  soine  of  them  to  have  been  broken  and  since  partially 
rounded  (which  is  perhap?  the  most  unerring  lest  of  round- 
ing, that  we  meet  with).     It  has  also  been  suggested   by 
this  eentleman,  that  the  peculiar  dark-coloured  and  uneven 
coat  of  these  pebbles,  is  occasioned  by  a  partial  decomposi- 
tion which  they  have  suflered,   since  their  rounding,  the 
effects  of  whicli   are  also  visible  in  the  concentric  stains 
within  many  of  them,  vvh«ch  give  them  so  very  nearly  the 
appearance  of  original   nodules.     In  candour  1  ought  also 
to  state^  that  the  accounts  which  I  have  collected  of  the 
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sinki-iigs  of  various  new  wells,  (on  sonie  af  which  T  have 
been  consulted)  near  the  metropolis,  have  exiiibited  less  oF 
reo-iilarilv  in  thesnecession  and  ti!ickncs3e&  of  ihe  strata, 
ihai>  I  had  been  led  to  expect:  also,  ihat  at  Alford  in  Lin- 
colnshire, where  numerous  very  shallow  wells  are  sunk  and 
holes  in  ihem  bored,  through  this  clay  and  the  sand  under 
>t  into  the  chalk,  from  whence  the  water  rises  and  pcrpe^ 
raally  overflows  the  .surface,  I  found  this  clay  and  sand 
much  thinner  tlian  it  uiuallv  is  about  London.  It  is  my 
■wish,  to  suspend  entirely  my  opinion  on  the  above  inlerest- 
ya<::,  quesiions,  until  many  more  facts  are  coh-^ctLd,  and 
especially  until  the  situations  of  our  principnl  3s_-cmbl3gcs  of 
fossil  shells  above  the  chalk  at  Horde! .  Ueadmg,  Woolwich, 
h\  the  shell  marks  of  Suffolk,  8cc.  iScc.  are  ascertained,  and 
they  have  been  examined  and  minuiely  described  by  a  com- 
petent conchologist,  and  such  descriptions  have  been  care- 
full  v  compared  with  the  drawings  and  details  by  our  authors 
and  M.  Lamarck:  an  undertaking  which  i  wish  much  to 
press  on  the  innrjediate  attention  of  the  societies  above 
mentioned. 

If  no  part  of  the  chalk  be  elevated  more  than  30  feet 
above  the  Seine  (p.  43),  it  should  seem  probable,  that  the 
50  chalk  fossils  mentioned  (p.  42)  belong  to  about  only 
one-eiohth  of  the  whole  thickness  of  the  chalk  strata,  at 
its  top. 

In  commencins:  a  very  extensive  Mineraloglcal  Survey, 
like  Mr.  Smith's  manuscript  Map  of  England,  Wales,  and 
part  of  Scotland,  it  will  perhaps  be  best  to  follow  his  exam- 
ple, in  selecting  onlv  such  strata  as  usually  form  disfinci 
■ranges  of  hills  through  the  country,  by  their  bold  or  sudden 
endmos,  to  form  his  classes  or  principal  assemblages  of 
sirata,^-that  are  to  be  distinguished  each  by  a  different  co- 
lour in  his  Map  and  Sections,  without  much  regardinor  the 
mineral  characters,  or  characteristic  fossils  of  the  several 
thin  strata  that  compose  each  of  them,  leaving  these  to  be 
enumerated  and  described  in  written  details  and  in  local 
sections  on  a  large  scale.  In  ccmimencing  more  local,  but 
yet  considerable  survevs,  sucli  as  my  si^uare  of  niap  includ- 
ing; Derbyshire,  or  the  basin  of  Paris,  the  bold  en.dings  of 
particular  strata  ought  I  think  still  to  have  a  principal  share 
in  determining  the  selection  of  such  as  are  to  have  a  dificr- 
ent  colour  assigned  to  them;  the  other  considerations  sb.ould 
be  the  width  or  extent  of  surface  which  is  made  by  the  se- 
veral straia,  and  the  distinct  mi;ieral  characters  of  particular 
thick  strata  or  beds  :  a  few  ihm  beds  or  strata  which  hap- 
pen to  have  very  striking  characters  cither  in  their  appear- 
ance^ 
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ancc,  economic  ii>es,  or  conspicuous  fossils,  may  have  a 
colour  assigned  them,  especially  if  such  fall  hctweeu,  ami 
not  so  ds  io  suhdivit'c  thick  i^iasses,  selected  for  separate 
soils,  or  sienera  on  the  principles  sbove. 

\n  coal-districts  or  ethers,  whce  2:rit  or  limestone  alter- 
nate with  argillaceous  strata^  it  will  be  found  rinht  pcrhap?, 
to  select  all  the  thick  masses  of  rock,  which  are  sufficiently 
sejiarated  by  clay-shists  and  other  argillaceous  strata,  to 
have  different  colours  assigned  thein.  either  using  some 
general  colour  for  the  clays  iorir.ed  on  the  surface  bvall  the 
argi  laceous  strata,  or  as^^igning  a  colour  to  each  of  these' 
argdlactous  assemblages,  according  to  the  number  of  the 
strata  and  thicknesses  of  them^  so  that  the  map  be  not  over 
crowded.  The  transitions  from  light  to  heavy  or  dry  to  wet 
land,  made  bv  the  above  two  classes  of  strata,  are  the  best 
defined  characters  that  we  meet  v/ith  in  mineralogical  sur- 
veying; and  are  indeed  almost  the  only  ones  by  which  the 
farmers  and  occupiers  of  the  lands  can  give  any  assistance 
by  their  information,  except  while  pacing  over  everv  part 
of  the  surface  with  the  surveyor,  in  answer  to  his  questions, 
as  they  may  arise. 

The  plan  which  M.  Cuvier  and  M.  Brogniart  seem  io 
have  followed,  in  assigning  colours  to  their  soils  (p.  41),  and 
dividing  some  parts  of  the  Paris  strata  into  their  ten  forma- 
tions or  soils,  seems  to  me  much  inferior  to  the  above ;  and 
in  particular  their  sea  sands,  freestone  without  shells,  and 
fresh-water  soils,  appear  calculated  to  lead  to  no  useful  re- 
sult, but  rather  to  mislead.  The  more  popular  and  obvious 
the  divi?ions  of  the  strata  are  made  on  mineralogical  maps 
and  sections,  the  sooner  will  the  geological  facts  they  con- 
vey be  understood  and  rendered  useful  ;  for  after  all  that 
can  be  said,  they  must,  in  the  present  state  of  our  know- 
ledge at  least,  be  but  arbitrary  classes  or  divisions^  exhibiting 
the  order  of  super-posiiion,  principallv. 

The  freedom  of  the  remarks  which  I  have  ventured  to 
make  on  the  opinions  and  writings  of  geological  observers 
of  such  high  celebrit}*,  will  1  trust  in  candour  be  ascribed 
to  their  true  motives, — a  desire  to  render  justice  to  a  valuable 
friend  and  to  our  country,  and  to  advance  and  perfect  thtr 
science,  which  of  all  others  seems  to  nie  to  claim  our  seri- 
ous cultivation  and  attention.  An  apoio2;v  m,^y  perhaps  be 
necessary  to  your  other  correspondents  and  readers  for  the 
great  number  of  your  valuable  pages  which  I  have  occupied. 
I  am,  sir,  Your  obedient  servant, 

John  Fa  rev. 

February  I    -h.    ISIO, 
No.  12,  Upper  Crov^Ti-street,  Westminster. 
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XX.  lUporl  on  a  new  Navigahle  Canal  proposed  to  he  cut 
from  Okeham  to  Stamford,  and  from  thence  to  tlieToivn  of 
Boston.     £?/ Thomas  Telfokd,  Esq, 

JL  HE  gentlemen  of  Lincoln  and  Rutland  having"  for  some 
time  been  turning  their  attention  to  the  discovery  of  the 
best  means  for  extending  and  improving  the  benefits  al- 
ready resullini2;  from  inland  navigation,  in  such  a  manner 
that  the  greatest  local  advantages  to  the  town  of  Stamford 
may  be  united  with  the  general  increase  of  the  agricultural 
and  commercial  prosperity  of  a  large  district  of  surround- 
ing country,  and  having  employed  Mr,  Telford  to  take  a 
view  of  the  dit^'erent  hues  of  country  embraced  by  their 
plan^  have  received  the  following 

REPORT, 

*^  Having,  in  compliance  with  the  directions  of  the 
committee,  carefully  examined  ihe  districts  ot  country,  ex- 
tendino-  horn  Stamford  westwardly  to  Okeham,  and  east- 
wardly  to  Peterborough,  Spalding,  the  Foss  Dyke,  and 
Boston; — I  shall  state  my  ideas  with  regard  to  the  sundry 
lines  of  inland  navigation,  which  appear  best  calculated 
to  promote  the  most  perfect  intercourse,  and,  consequently, 
the  general  prosperity  of  the  country. 

*'  The  v.hole  of  Leicestershire  being  already  intersected 
from  north  to  south  by  an  inland  navigation,  and  also 
from  west  to  east  by  aline  of  canal,  passing  by  Melton 
Mowbray  to  Okeham  in  Rutlandshire;  there  now  only 
rena^ins  to  be  considered  and  determined,  the  most  ad- 
viseable  mode  of  proceeding  from  the  last  point,  eastwardly, 
to  the  ports  situated  upon  the  great  bay  or  inlet,  called  the 
AVash ;  and  thereby  opening  a  direct  and  commodious 
communication  with  a  point  on  the  east  ct)ast,  nearly  cen- 
trical between  the  Trent  and  the  Thames. 

*^  The  town  of  Okeham,  at  which  the  last-mentioned 
canal  tcFminates,  being  situated  upon  the  sunniiit  of  the 
ridge  of  land  which  occupies  this  part  of  the  country, 
and  fron)  which  the  adjacent  streams  have  their  course  to 
the  river  Weiland?  aflbrds  an  opportunity  of  choosing  a 
line  of  canal,  either  down  the  river  Wash,  or  Guash,  which 
falls  into  the  river  Welland,  about  a  mile  and  a  half  below 
Stamford  bridge  ;  or  down  tlje  river  Chater,  which  unites 
with  the  Welland  about  two  miles  and  a  half  above  Stam- 
ford. 

*'  The  river   Wash^    occnpying   the  valley  nearest    to 

the 
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the  town  ot'  Okeham,  lia'?  induced  Mr.  Whltworth,  in  his 
survev,  to  follow  that  stream  to  its  junction  with  the 
Wclland  ;  bat  oy  tSat  Hnc,  though  sufficiently  regular  in 
its  descent,  be.ug  obliged  to  skirt  the  north  side  of  the  hic^li 
ridge  of  land  which  lies  to  the  north  of  Stamford,  an. 
awkward  circuity  is  created  i^efore  it  can  reach  the  town, 
so  that  the  distance  by  the  navigaiion  between  Stamford  and 
Okeham  would  be  nearly  nineteen  miles. 

'*  In  proceeding  from  the  'sea-coast  to  the  interior  of 
the  country,  the  vessels  navigating  that  line  mui^t  either 
pass  at  the  distance  of  about  one  mile  and  a  half  from 
Stamford  ;  or  having  come  up  to  the  town,  must  return  the 
same  distance,  along  the  same  hne,  to  get  into  the  vallev 
of  the  Wash. 

"  These  circumstances,  in  my  opinion,  render  that  line 
objectionable,  and  inferior  to  another  line  which  inav  be  ob- 
tained by  means  which  ISIr.  Whitworth  has  himself  partly 
pointed  out.  This  is  by  continuing  the  head  level  from 
Okeham  over  the  south  field,  along  the  before-mentioned 
line,  about  a  mile  and  a  quarter  from  Okeham  ;  and  from 
thence,  instead  of  locking  down  the  Wash  valley,  to  conti- 
nue througli  Egleton  into  Gunthorpe,  and  there  lockin^^ 
down  to  reduce  the  embankment  across  the  Wash  vallev, 
so  that  the  cutting  througii  the  ridge,  at  Martinsthorpe,  shall 
afford  earth  sut^icient  for  its  construction.  This  will  enable 
>he  line  to  be  carried  into  the  Chater  vallev,  without  hein"- 
encumbered  with  a  tunnel,  which  Mr.  Whitworth,  from  a 
cursory  view,  apprehended  necessary.  The  valley  between 
Gunthorpe  and  Martinsthorpe  will  abobe  a  convenient  place 
to  receive  the  feeder  from  the  reservoir  proposed  lo  be 
formed  at  Braunston. 

''  This  line,  having  crossed  the  ridge  at  Martinsthorpe, 
should  he  locked  down  neariv  to  the  bottom  of  the  val- 
ley of  the  Chater,  and  be  carried  down  the  north  side  to 
near  Ketton,  where,  in  order  to  avoid  the  village,  it  should 
cross  10  the  south  side  of  the  valley.  After  passino-  the 
village,  it  must  be  again  brought  to  the  north  side,  and  be 
continued  to  the  most  favourable  point  for  crossb^s:  the 
river  Wclland,  below  where  the  Chater  has  fallen  into  it. 
After  crossing  theWelland,  the  line  should  be  carried  alonix 
the  skirts  of  the  wood,  as  nearly  as  possible,  in  the  division 
between  the  uplands  and  the  meadows,  and  it  should  fall 
into  the  river  above  Stamford  bridge,  in  the  most  conve- 
nient way,  to  enable  wharfs  to  be  iormed  on  each  side  of 
the  river.  For  accomplishing  this  object  the  opportunities 
arc  fiiuple,  without  interfering  with  buildings.    1  prefer  the 

south 
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south  bank  of  the  river  Welland,  from  near  the  junction 
of  the  Chater,  because  it  is  more  favourable  grou:id  for  a 
canal  than  the  north  bank,  which  is  composed  of  loose 
rock;  and  because,  if  the  proposed  line  to  Harborough 
be  executed,  the  last-mentioned  two  miles  and  a  half 
would  answer  the  purposes  of  both  navigations.  The 
length  of  the  line  between  Stamford  and  Okeham,  as  near- 
ly as  I  can  at  present  make  out,  would  not  exceed  fifteen 
miles,  being  shorter  than  the  line  laid  down  by  Mr. 
Whitworth  by  four  miles.  Besides  that  this  line  arrives 
at  Stamford  from  Okeham  by  a  shorter  distance  than  the 
other,  it  will  be  more  satisfactory  to  the  principal  land- 
owners in  the  county  of  Rutland  ;  it  bears  more  equally 
upon  the  general  population  of  that  county  than  the  other 
does :  and  it  will  for  ever  fix,  more  directly,  the  inter- 
course by  inland  navigation  through  the  town  of  Stam- 
ford. 

*'  Proceeding  from  Stamford  towards  the  sea  coast,  it 
will  be  necessary  to  continue  upon  and  improve  the  present 
navigation  of  the  Welland  to  the  second  lock,  beincir  a 
distance  of  about  three  miles  ;  but  from  thence  to  the  sea, 
it  will  cost  more  to  render  the  old  navigation  perfect,  and 
acquire  a  proper  outlet  to  the  sea,  than  will  construct  an 
entirely  new  canal  navigation  to  the  town  of  Boston. 

^'  I  am  therefore  of  opinion,  that,  at  or  near  the  se- 
cond lock,  a  line  of  canal  should  depart  from  the  north 
bank  of  the  Welland,  and, — passing  along  a  line  between 
the  uplands  and  the  meadows  to  the  westward  of  Tailing- 
ton,  and  immediately  eastward  of  Barholm,  to  the  west 
of  Kate's  Bridge, — it  should  enter  the  Car  Dyke,  along 
which  it  should  be  carried,  until  that  ancient  work  ap- 
proaches the  South  forty-foot  drain*,  and  opposite  Billing- 
borough,  or  Horblincr,  and  then  should  proceed  along  that 
excellent  drain,  to  the  town  of  Boston. 

''  From  the  Welland  to  Car  Dyke,  an  entirely  new  canal 
must  be  formed.  Its  passing,  as  much  as  practicable,  be- 
tween the  uplands  and  meadows,  will  be  favourable  to  the 
adjoining  properties,  and  afford  good  ground  for  the  ne- 
cessary works.  Along  the  Car  Dyke,  in  many  places,  it 
has  been  preserved  as  a  drain,  and  will  become  a  part  of 
the  proposed  navigation.  It  will  theiv  also  form  a  more 
perfect  boundary  to  the  fields  which  have  always  been  sepa- 
rated by  it,  and  w  hen  they  are  accommodated  by  necessary 
bridges,  the  adjacent  properties  will  be  much  improved. 
Along  the  South  forty-foot  drain,  with  the  exception 
of  deepening  its   bottom  from  half  a  yard  to  two  feet,  and 
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widenino;  the  lock  at  Boston,  to  suit  the  brendth  and  draft 
of  vessels  which  navigate  the  Leicestershire  canals,  verv  lit- 
tle more  is  rt(]uired  to  render  it  an  excellent  navigation. 

"  By  the  canal  line  being  carried  along  the  Car  Dvke, 
it  will  not  at  all  interfere  with  the  navigations  of  the  rivers 
Glen  and  Bourne,  becaase  it  passes  above  the  places  where 
those  navigations  terminate:  and  as  the  waters  of  those 
rivers  \n  ill  be  passed  under  the  canal,  no  apprehensions  em 
be  entertained  that  their  usual  supplies  u'ill  be  lessened. 

*'  Tiie  river  Welland  cannot  be  injured,  because,  durint^ 
winter  and  rainy  seasons,  the  superabundance  of  water 
will  be  more  than  sufficient  for  all  purposes  :  and,  in  drv 
seasons,  as  the  supplies  of  water  for  this  navigation  are 
proposed  to  be  drawn  from  reservoirs  situated  near  the 
summits  of  the  countrv,  thev  will  be  passed  throuoh 
locks  in  the  upper  country,  Vvhich  are  at  least  double  the 
depth  of  those  in  the  lower  countrv,  so  that  unless  there 
is  more  than  double  the  qnanlity  of  business  in  the  Fens,  to 
what  is  carried  through  the  upper  country,  no  addiii  rial 
water  can  be  required.  Besides,  the  leakage  from  the 
upper  locks  will  be  much  more  than  from  the  lower  ones4 
consequently  the  surplus  water  iinist  fall  into  the  Welland. 

**  The  South  forty-foot  drain  proprietors  will  have  no 
apprehensions  of  too  great  increase  of  water,  iu  their 
drain,  when  they  consider  the  interest  the  canal  proprie- 
tors will  have  to  preserve  their  water,  bv  constructing  very 
shallow  and  perfect  locks,  and  bv  adding  lo  this,  the  great 
extent  of  surface  each  lockfull  has  to  spread  over,  and  the 
regulation  wliich  will  constantly  be  taking  place  by  the  lock 
at  Boston, 

"•  The  conservators  of  the  port  and  haven  of  Boston, 
l^sides  the  certain  prospect  they  will  have  of  increasino;  the 
prosperity  of  the  place,  must  be  sensible  of  the  evident 
advantage  of  deriving  additional  supplies  of  water  to  assist 
in  scouring  out  and  maintaining  the  bed  of  the  river  be- 
tween Boston  and  the  sea. 

*'  The  communication  between  Stamford  and  Boston, 
by  passing:  along  the  line  of  division  between  the  Upland 
and  Fen  countries,  where  the  most  populous  market  towns 
and  villages  ire  situated,  will  (exclusively  of  the  thorough 
trade)  be  of  great  advantage  to  ail  the  district  of  country 
through  which  it  passes,  and  afford  adequate  tonnao;e  dues 
in  return  ;  so  that,  upon  the  whole,  this  appears  to  be  an 
improve-Tient  which  will  be  generally  beneficial,  and  will 
interl'erc,  as  little  as  possible,  with  any  established  riiiht.s. 

^*  Jn  order  to   render  the  inland   navig-ation  of  this  di- 

strict 
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strict  of  coiintrv,  and  the  connections  with  the  interior 
districts  more  perfect,  and  to  afford  a  fair  competition  of 
lf>cal  advaniares,  I  am  of  opinion  that  a  canal  should  be 
carried  between  the  Welland  and  tlie  Nene  :  and  the  eoun- 
trv  appears  to  be  particularly  favourable  for  this  junciion* 
This  Hne  should  depart  fVom  the  Welland  precisely  where 
>he  branch  to  Boston  does,  and  in  a  manner  similar  thereto. 
It  should  be  carried  in  a  line  dividing  the  upland  from  the 
flat  country,  and  terminating  at  or  near  Peterborough.  By 
these  means,  the  elevation  would  he  small  ;  and  proper 
ground  would  be  obtained  for  the  canal  works  :  and  the 
canal,  beinu:  supplied  with  waters,  which  now  pass  partly 
into  the  \Velland  and  partly  into  the  Nene,  those  waters 
would  be  turned  by  lockage  to  the  respective  rivers,  so  as  to 
injure  neither.  The  country  through  which  the  canal  would 
pass  is  very  populous,  and  require:!  Communication:  and 
the  towns,  and  whole  population  of  the  valleys  of  the  Wel- 
land and  tlie  Nene,  would  thereby  have  an  opportunity  af- 
forded them  to  benefit  bv  the  navigation  of  all  the  rivers 
which  fall  into  the  great  bay — with  the  choice  of  such  of 
(hem  as  should  bcstsuit  their  interest  and  conveniency. 

"  Having,  I  trust,  stated  satisfactory  reasons  why  the 
former  surveyed  hne  of  canal  should  be  abandoned,  and 
liavinff  hitherto  been  enabled  to  reconamcnd  other  lines  only 
from  a  general  inspection  of  the  country,  the  committee 
y^'iW  rcaddy  conceive,  that,  until  regular  and  careful  surveys 
and  sections  have  been  made  of  the  new  lines,  it  is  im- 
possible for  me  to  enter  into  a  more  minute  detail,  either 
with  regard  to  the  precise  situation  of  the  lines,  or  the  na- 
ture of  the  works  required,  or  to  form  any  correct  estimate 
of  the  expense.  But  if  rt  be  judged  adviseable,  after  this 
rreneral  explanation,  to  authorize  me  to  proceed  in  getting 
these  survevs  and  sections  made,  no  time  shall  be  lo.«n:  in 
performing  the  service,  and  furnishing  the  committee  with 
all  necessary  data  for  making  an  application  to  parlia- 
ment. 

'f  In  the  mean  time.  I  mavventure  to  state,  that  although 
from  the  quantitv  of  lockage  necessary  to  ascend  to  the 
canals,  already  made  upon  the  sumnnt  of  the  country,  the 
C;xpense  of  the  line  from  Stamford  to  Okaham  will  be 
fully  equal  to  the  general  average  of  canals  of  similar  di- 
nuiisions  ;  vet  those  from  Stamford  towards  Boston  and 
Peterborough,  from  their  small  elevations — the  favourable 
nature  of  the  t^round — and  from  having,  in  the  South 
fortv-fo«^  drain,  about  fifteen  miles  of  canal  nearly  com 
plcte,  as   well   as  great  facilities  in  the  Car  Dyke,  will  be 
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greatly  under  the  general  average  ot  expense;  so  that,  upon 
The  whole  scheme,  (embracinti  an  inland  navigation  of  from 
60  lo  70  milesj)  taking  into  vie\\  its  extensive  connexions, 
there  appears  a  fair  prospect  of  ample  remuneration  for  the 
adventurers.  Thomas  Telford. 

Stamford,  8:h  Jan.  1810. 

In  consequence  of  the  foregoing  Report,  it  was  resolved, 
at  a  meetinii  of  the  committee  held  at  Stamford  on  the  8th 

D  .  .  . 

of  January,  1810, — That  it  appears  to  this  committee  to 
be  impracticable  to  go  to  parliament  in  the  now  ensuing 
session  for  the  sanction  of  the  legislature  to  the  plan  which 
Mr.  Telford  has  proposed,  inasmuch  as  the  necessary  sur- 
veys cannot  be  in  due  time  prepared,  nor  the  notices  given> 
nor  the  plans  deUvcred,  which  are  required  preparatory  to 
the  introduction  of  navigation  bills  into  parliament :  but 
that  Mr.  Telford  be  directed  to  take  the  steps  proposed  in 
his  report,  and  that  every  other  proper  measure  be  pursued 
for  the  introduction  of  the  bill  into  parliament  in  the  session 
followino;. 


XXI.     On  CrystallograpJiy,     By  M.  Hauy.     Translated 
from  the  lad  Paris  Edition  of  Jus  Traite  de  Mineralogie, 

[Continued  from  vol.  xxxiv.  p.  -IG^I 

If  these  ridges  were  subject  to  a  different  law,  which  gave 
rise,  for  example,  to  subtractions  of  two  ransres,  the  sign 

would  become  De  EPB^.     According  to  this  it  has  been 

considered  as  settled,  that  the  decrements  represented  by  a 
large  letter  accompanied  by  any  cypher  would  not  implicitly 
contain  similar  decrements  represented  by  the  small  letter 
of  the  same  kind,  or  vice  versa,  i.  e,  for  example,  that 
B  would  not  implicitly  contain  Z*,  or,  vice  versa,  that  when  the 


second  letter  would  not  enter  into  the  expression  of  the  sign 
with  a  different  cypher,  we  should  not  use  the  same  cypher 
accompanied  by  a  zero,  hi  the  first  case  each  of  the  two 
letters  expresses  a  decrement  which  is  peculiar  to  the  ridcie 
or  to  the  angle  which  ii  indicates  ;  in  the  second,  that  which 
is  affected  by  a  zero  shows  that  the  angle  or  the  it(\gQ  to 
which  it  exclusively  relates  undertroes  no  decrement.  Thus 

in  the  sign  De  EPB^3  B  expresses  a   decrement   by   one 

range,  which  only  takes  place  on  the  ridges  contiguous  to 
the  upper  summit  A  (lig.  73)  ;  h  indicaits  a  decrement  by 

Vol,  35.  No.  142.  Feb,  1810.  K  two 
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two  ranges,  which  only  acts  in  the  same  way  on  the  ridges? 

contiguous  to  the  lower  summit.     Finally,  the  quantities  e 

and  E  ought  to  be  thus  considered  independently  of  each 
other;  the 'first  as  expressing  a  decrement  by  two  ranges, 
on  the  anglts  e  solely,  and  the  second  as  indicating  zero  of 
decrement  on  the  angles  E  opposite  to  the  foregoing. 

I  have  enlarged  on  the  detail  of  the  principles  of  the  me- 
thod, in  order  to  leave  nothing  to  be  desired,  if  it  were  possi- 
ble, of  what  can  be  of  use  in  enabling  my  readers  to  have  a 
clear  idea  of  the  art,  and  put  an  observer  in  possession  of 
the  method  of  instantly  representing  a  secondary  crystal  of 
a  given  form.  But  if  any  person  confined  himself  to  the 
simple  coitiprehension  of  the  signs  employed  in  the  system, 
and  was  only  anxious  to  read  without  being  able  lo  write 
them,  he  would  only  require  some  simple  and  easily  under- 
stood rules,  which  we  shall  here  succinctly  explain  : — they 
will  form  a  kind  of  recapitulation  of  the  preceding  details. 

1 .  Every  vowel  employed  in  the  sign  of  a  crystal  designates 
the  solid  angle  marked  with  the  same  vowel  on  tl>e  figure 
which  represents  the  nucleus  ;  and  every  consonant  indi- 
cates the  ridge  which  bears  this  saine  consonant,  or  the 
face  the  middle  of  which  it  occupies. 

2.  Every  vowel  or  every  consonant  is  accompanied  by  a 
cyplier,  the  value  as  well  as  the  position  of  which  indicates 
the  law  of  decrement  which  the  corresponding  angle  or  edge 
undero-oes.  We  must  except  the  three  consonants  P,  M,  T, 
each  of  which,  when  it  forms  part  of  the  sign  of  a  crystal, 
indicates  that  this  crystal  has  faces  parallel  to  that  which 
bears  this  same  letter. 

3.  Everv  letter  comprehended  in  the  sign  of  a  crystal  is 
marked  below  with  the  cypher  that  accompanies  it,  on  all 
the  angles  or  all  the  edges  which  perform  the  same  function 
with  that  v.'hich  on  the  figure  is  marked  immediately  with 
the  letter  in  question. 

4.  Everv  number  added  to  a  letter  indicates  a  decre- 
iTient,  the  angle  or  edge  of  which  marked  with  this  letter  is 
the  term  of  departure.  If  the  number  be  entire,  it  indicates 
'how  many  rows  are  subtracted  in  breadth,  with  the  condi- 
tion that  every  lamina  has  oiily  the  thickness  of  one  mole- 
cule ;  if  the  number  be  fractionary,  the  numerator  makes 
known  how  many  rows  are  subtracted  in  breadth,  and  the 
denominator  how  many  arc  subtracted  in  height. 

5.  According   as   the  number  is  placed  below  or  above 
the  letter  which  it  accompanies,  it  indicates  that  the  decre- 
ment 
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Vnent  descends*  or  ascends,  setting  out  from  rhe  angfc,  or 
from  the  edge  marked  with  this  letter.  If  it  be  placoci  to- 
wards the  top  and  to  the  rii^ht  or  left  of  the  letter,  it 
desienates  a  decrement  which  takes  place  in  the  lateral  di- 
rection to  the  right  or  to  the  left  of  the  angle  which  bears 
the  same  letter. 

6.  When  a  letter  is  fbund  written  twice  successivelv  with 
fhe  same  cypher  placed  on  two  ditferent  sides,  such  as  ^G 
G%  orG^'^G,  -A  A%  or  A'  -A,  the  two  edges  or  the 
two  angles  which  it  designates,  ought  to  be  considered  on 
the  figure  according  to  the  same  relative  positions,  i.  e., 
for  example,  as  in  the  sign  'G  G  ',  the  quantity  ^G  indi- 
cates the  effect  of  the  decrement  on  the  edge  G  situated  on 
the  left,  and  the  quantity  G^  the  effect  of  the  decrement 
on  the  edge  situated  on  the  right. 

7.  When  a  letter  bears  the  same  cvpher  repeated  both  on 
the  right  and  left,  as  ^G%  it  is  applied  indifferently  to  any 
one  of  the  ridges  G  which  it  designates.  It  is  the  same 
with  the  letters  which  belong  to  the  angles. 

S.  The  parenthesis  in  such  as  (O  D '  F^)  designates  an  in- 

3 

termediary  decrement.  The  letter  O  expresses  in  the  first 
place,  that  the  decrement  takes  place  by  three  rows  on  the 
angle  O,  and  that  its  effect  is  ascending.  D '  F'  make  known 
that  for  one  ridge  of  molecule  subtracted  along  the  side 
marked  D,  there  are  two  ridges  subtracted  along  the  side 
marked  F. 

9.  Everv  small  letter  comprehended  in  the  sign  of  a 
crystal,  indicates  the  angle  or  edge  diametrically  opposueto 
that  which  bears  the  large  letter  of  the  same  kind,  or  the 
figure  in  which  the  small  letter  in  question  is  omitted  as  su- 
perfiiK)us.  VV^e  must  except  the  letter  e,  which  is  always 
employed  on  the  figure  of  the  rhomboid,  and  which  indi- 
cates, according  to  the  principle,  the  angle  opposite  to  ttiat 
which  bears  the  letter  E. 

10.  When  a  sign  contains  two  letters  of  the  same  kind, 
the  one  large  and  the  other  small,  with  different  cyphers, 
the  two  opposite  edges  or  the  two  opposite  angles  to  which 
these  letters  answer,  are  considered  as  each  undergoing  ex- 
clusively the  law  of  decrement  indicated  by  the  cypher 
added  \o  the  letter. 

*  We  only  allude  hereto  the  general  progress  of  decrements,  to  which  the 
Jjarticular  cases  refer  that  seem  to  form,  an  exception.  For  instance,  if  the 
decrement  be  produced  tn,'  one  row  on  the  angle  at  the  summit  of  a  rhom- 
boid, then  the  face  produced  will  be  horizontal.  But  this  decrement  comes 
w:thin  the  description  of  tha»e  that  are  descending,  and  of  which  it  is  as  it 
H'ere  the  limit. 

K  2  i  1 .  Every 
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11.  Every  letter,  whether  Idrge  or  small,  marked  with  a 
cypher  which  has  a  zero  after  it,  shows  that  the  decrement 
indicated  by  this  cypher  is  null  on  the  particular  angle  or 
edije  to  which  this  letter  refers. 

We  have  omitted  the  applications  which  would  be  neces- 
sary for  understanding  these  rules,  if  tliey  liad  been  pre 
sented  on  our  first  setting  out.  These  applications  are 
found  already  in  the  detailed  explanation,  which  we  have 
previously  given,  of  the  principles  of  the  system,  and  the 
perusal  of  which  is  presumed  to  have  preceded  that  of 
these  same  rules. 

OF   INDETERMINABLE    CRYSTALLIZATION. 

When  the  crystalline  molecules  disseminated  in  a  liquid 
experience  obstacles  which  affect  their  tendency  to  reunite 
in  conformity  to  the  laws  of  their  mutual  affinity,  the 
forms  which  result  from  their  aggregaiion  have  no  longer 
that  regularity  which  belongs  to  an  exact  and  precise  deter- 
mination. Their  ridges  arc  obliterated,  their  faces  are 
curved,  their  pyramids  are  sharpened.  Hence  the  crystals 
called  Jeniicular^  or  which  imitate  the  form  of  a  lentil  ; 
cylindroids ^  the  prism  of  which  is  rounded  off;  aclcular, 
or  similar  to  needles  ;  &c. 

If  a  multitude  of  small  indeterminable  crystals  are  so  in- 
timately connected  with  each  other  that  they  form  only 
one  body,  we  then  consider  this  body  as  a  particular  being, 
and  hence  the  substances  which  we  call  striaitd,  Jzhviis, 
&c.,  and  which  are  formed  by  the  junction  of  an  infinite 
number  of  crystalline  needles,  soinetimes  parallel,  some- 
times divergent,  and  at  other  times  crossings  in  different  di- 
rections. 

Lastly,  The  appellation  a?/iorp//o^<:i' has  been  given  to  sub- 
stances which  present,  as  it  were,  the  last  degree  of  con- 
fused crystallization,  and  the  vague  and  indefinable  form 
of  which  is,  as  it  were,  ')nute  to  the  eye  of  the  observer. 

Of  Concretions. — The  formation  of  the  bodies  which 
we  have  hitherto  mentioned,  particularly  of  crystals  pro- 
perly so  called,  essentially  depends  on  two  conditions  only  : 
one  of  vvhich  is,  that  the  molecules  of  these  bodies  should 
be  in  the  state  of  integrant  molecules  ;  and  the  other,  that 
they  should  be  kept  in  suspension  iii  a  liejuid  capable  of 
abandoning  them  to  the  attraction  vvhich  solicits  them  to- 
wards each  other.  In  short,  every  thing  is  regarded  as 
passing  in  the  same  n)anneras  if,  the  force  of  gravity  being 
null,  the  liquid  v/as  not  coerced  by  the  sides  of  any  sur- 
rounding matter,  and  as  if  the  crystal  itself  remained  iso- 
lated 
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laleci  in  the  llquic]^  without  having  occasion  to  be  snn- 
ported. 

This  is  not  the  case  with  the  bodies  which  we  are  now 
about  to  consider.  The  modifications  which  they  present 
are  owins;  to  certain  local  circumstances,  such  as  points  or 
attachment^  props  or  moulds  which  int^uence  their  form. 
We  unite  all  these  modifications  under  the  common  de- 
nomination of  concreiio?2S,  which  in  the  ordinary  accepta- 
tion signifies  a  congealed  or  fixed  suh  stance. 

But  in  order  to  fix  in  a  more  precise  manner  our  ideas  on 
this  head^  we  shall  comprehend  under  the  term  concre- 
tions, the  different  bodies^  the  aspect  of  which  depends, 
partly  at  least,  on  their  molecules  being  in  contact  with 
other  bodies.  We  shall  now  give  an  idea  of  the  various 
circumstances  v;hich  contribute  to  vary  this  appearance. 

1.   Stalactites.     The  water  which  filters  into  the  fissures 
of  stones  situated  in  the  arched  part  of  subterranean  cavi- 
ties, or  which  oozes  through  the  lax  and  porous  texture  of 
these  vaults,  arrives  at  the  surface  after  hollowina:  out  certain 
stuny  molecules  Vvhich  are  united  to  it  in  any  way.     The 
drops  which  rt^main  suspended  from  the  arch  during  a  cer- 
tain time,  undergo  a  desiccation,  which  commences  on  the 
external   surface  ;  and  the  stony  molecules  which    the  li'- 
quid  gets  rid  of,  exerting  their  attraction  on  each  others 
and   attracted  at  the  same   lime  by  the  side  of  the  vault 
which  they  adjoin,  form  in  this   place  an  initial  tube,  or 
kind  of  small  ring.     This  rudiment  of  tube   increases  and 
grows  longer  by  the   intermedium  of  other  drops,  which 
succeed  to  the  first,  conductmg  new  molecules  which  the 
orifice  of  the  tube  attracts  in  its  turn.  Sometimes  this  tube 
preserves  the  form  of  a  hollow  cyhnder,  similar  to  a  quill. 
But  frequently  it  increases  in  size,  and   is  enveloped  with 
concentric  layers,  the  matter  of  which  is  fumiih.td  by  the 
liquid  which  descends  along  the  external  surface.     It  then 
becomes  a  thick  cylinder  or  cone;  and  sometimes  the  mo- 
lecules hollowed  out  by  the  drops  which  thus  tiow  into  the 
interior  of  its  canal,  finish  by  obstructing  it  entirely.  These 
different    modifications    are   peculiarly    sensible   in   bodies 
which  belong  to  carbonated  lime. 

But  a  part  of  the  liquid,  on  failing  from  the  arch  upon 
the  ground,  forms  there  other  depositations  composed  of 
strata  generally  undulated,  or  protuberances;  the  figures  of 
which  vary  ad  infinitum.  Lastiv,  the  liquid  which  flows 
along  the  lateral  partitions  gives  rise  to  bodies,  the  form  of 
Vvhich  we  might  compare  to  that  of  a  drop  of  conc^ealed 
ivatcr. 

^  3  ^talactiles 
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Stalactites  are  those  bodies  which  are  formed  in  the  arc!) 
of  the  vauU  ;  and  stalagmites  are  those  which  originate 
from  the  falhng  of  the  hquid  on  the  ground.  It  is,  how- 
ever, iiiuch  nidre  convenient  to  call  both  stalactites,  as  it 
is  sometimes  difficult  to  distinguish  between  the  two  kinds 
of  formation,  when  the  bodies  under  consideration  have 
been  removed  from  their  original  position. 

2.  Incrustations.  In  the  preceding  concretions,  the  aggre- 
gation of  the  molecules  depends  more  especially  on  the 
evaporation  of  the  liquid  which  has  flowed  over  them. 
Other  concretions,  which  have  been  called  incrustations , 
Infs,  and  sinters^  proceed  from  a  kind  of  precipitation  of 
the  molecules  originally  suspended  in  the  liquid.  The 
latter  are  sometimes  deposited  on  the  surface  of  different 
organized  bodies,  particularly  on  those  which  belong  to 
the  vegetable  kingdom,  and  sometimes  cover  the  inside  of 
certain  bodies,  such  as  sewers  or  drains. 

When  the  liquid  is  introduced  into  a  subterranean  cavity 
of  small  dimensions,  v^'here  it  can  remain,  the  stony  molci^ 
cules  incrust  the  sides  of  this  cavity,  which  is  generally  of  a 
round  form,  and  sometimes  end  by  studding  it  with  crystals. 
This  is  what  has  been  called  geode.  Some  of  these  bodies 
contain  a  solid  and  moveable  nucleus,  or  a  pulverulent 
earthy  matter*  :  of  this  description  also  are  certain  pieces 
of  silex  found  in  marie.  Sometimes  also  the  geode  is  en- 
tirely filled  with  a  matter  which  may  be  distinguished  by 
the  naked  eye  from  that  of  which  it  is  itself  composed. 

It  may  also  happen  that  a  substance  may  be  inciusted 
with  crystals  of  a  different  nature,  by  bemg  as  if  moulded 
along  with  them.  For  instance,  we  are  acquainted  with 
crystals  of  metastatic  carbonated  lime  incrusted  with 
quartz,  and  sometimes  the  quarlzous  envelope  remains 
empty  after  being  separated  from  the  crystals  which  it 
concealed. 

3.  Pseudomophoses.  There  exists  a  third  order  of 
concretions  which  we  call  pseudomorphoses,  i.  e.,  bodies 
which,  have  a  false  and  deceitful  figure  ;  because  the  sub- 
stances which  belong  to  this  order  present  in  a  very  remark- 
able manner  foreign  or  strange  forms,  which  they  have  in 
some  measure  obtained  from  other  bodies  which  had  re- 
ceived them  from  nature. 

When  the  type  of  this  apparent  transformation  is  a 
shell,  it  happens  trequently  enough  that  the  .>liell  still  covers 
in  whole  or  in  part  the  substance,  which    is  as  if  moulded 

*  It  is  probably  from  thii  that  the  term  geode  Is  derived,  i.  e.,  a  body 
Vhich  contains  earth, 

into 
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hito  its  interior*^  and  then  nothing  appears  simpler  than 
the  explanation  of  the  fact,  by  the  introduction  of  a  liquid 
chareed  with  stonv  molecules  into  the  cavity  of  the  shell  ; 
and  this  observation  leads  to  a  similar  explanation  of  the 
formation  of  the  kinds  of  nuclei  modelled  into  shells,  which 
w^e  meet  with  isolated  and  stripped  of  every  envelope. 

Sometimes  the  shell  itself  has  been  penetrated  by  another 
matter  generally  siliceous,  which  has  been  subsiituted  for 
the  cartilaginous  substance  of  which  this  shell  had  been 
partly  composed  f;  and  it  may  happen  in  this  very  case  that 
the  interior  of  the  shell  has  remained  empty.  It  is  no 
loncrer,  properly  speaking,  a  pseudomorphosis.  It  is  a  fossil 
which  has  merely  become  more  stony  than  it  was  before. 

This  last  kind  of  moditlcation  takes  place  equally  with 
respect  to  the  bones  and  to  the  other  solid  parts  of  animals 
which  are  found  immured  in  the  bowels  of  the  earth  ;  i.  e., 
they  may  pass  to  an  almost  entirely  stony  state,  by  the  help 
of  a  substance  which  supplies  the  place  of  their  cartila- 
ginous part. 

The  case  cannot  be  the  same  with  vegetable  productions 
as  with  shells.  They  have  no  testudo,  or  envelope,  which 
can  exist  after  the  destruction  of  the  interior  substance, 
and  serve  as  a  mould  to  a  stony  or  other  substance  for  re- 
ceiving an  impression  of  their  form.  If  we  supposed  that 
oiie  of  these  productions,  such  as  a  portion  of  the  branch 
of  a  tree,  were  entirely  destroved,  so  that  the  cavity  which 
it  occupied  in  the  bowels  of  the  earth  remained  empty,  we 
could  conceive  that  a  stony  matter  might  afterwards  fill 
this  cavity  and  there  be  modelled  to  it.  In  this  case  the 
new  body  would  resemble  externally  the  branch  of  a  tree; 
it  would  have  the  appearance  of  knots  and  wrinkles,  but 
its  inside  would  not  present  any  trace  of  organization,  and 
it  would  only.be,  as  it  were,  the  statue  of  the  vegetable 
production,  which  \i  would  have  displaced. 

What  is  generally  called  pttrified  wood  is  a  much  more 
faithful  imitation  of  real  wood.  On  a  transverse  section 
we  distinguish  the  appearance  of  concentric  layers,  which 
in  the  living  tree  must  have  proceeded  from  its  increasing  in 
thickness;  all  the  principal  lineaments  of  organization  are 
preserved  to  such  a  degree,  that  they  sometimes  serve  to 
enable  us  to  recognize  the  sprcies  to  which  the  tree  be- 
longed which  has  undergone  petrifaction. 

*  De  rule  Crystall.  tome  ii.  p.  JGl. 

+  We  know  that  shells,  as  well  as  the  bones  of  animals,  are  formed  of 
two  substances;  the  one  calcareous,  which  is  not  siibC  'ptible  of  putrefaction; 
the  other  cartilaginous,  membraROus,  or  flv^hy,  which  may  be  destroyed  bv 
/erijientation. 

K  4  Among 
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Among  tlic  different  explanations  which  have  been  given 
of  this  phsenomenon,  that  which  seems  lo  lie  most  gene- 
rally adinititdj  ahhough  not  exempt  fVum  ot:\"ctioii3^  con- 
sists in  supposing  that  the  stony  matter  1=  substituted  tor 
the  vegetable  in  proportion  as  the  latter  is  decomp.)sed ; 
and  because  the  substitution  takes  place  successively,  and 
as  it  were  molecule  by  molecule,  the  stony  particles,  in 
arranging  themselves  in  the  places  rendered  empty  by  the 
disappearance  of  the  ligneous  particles,  and  by  moulding 
themselves  into  the  same  cavities,  take  the  impression  of  the 
vegetable  organization,  and  ^opy  the  traits  of  it  precisely. 

The  mineral  kingdom  also  has  its  pseudomorphoses. 
We  find  some  substances  of  this  kingdom  under  crystal- 
line forms,  which  are  only  borrowed  ;  and  it  is  probable 
that,  in  some  cases  at  least,  the  new  substance  has  been 
substituted  gradually  for  that  which  has  ceded  its  place 
to  it,  as  we  suppose  takes  place  with  respect  to  petrified 
wood. 

The  various  pseudomorphic  bodies  imprint  their"  form 
on  the  matter  which  surrounds  them,  and  frequently  also 
the  impression  serves  as  a  cell  for  an  organic  substance  w*hich 
is  simply  in  a  fossil  state,  or  which  has  received  a  certain 
degree  of  alteration  only.  This  takes  place  in  particular 
with  respect  to  the  fernsandother  plants  of  the  same  family, 
the  form  of  which  is  moulded  on  a  schistous  matter^  as  we 
shall  afterwards  more  fully  detail. 

We  generally  denominate  petrifactions  all  the  variously 
modified  substances  which  we  have  mentioned,  even  tho^e 
which  only  present  intpressions  of  animal  or  vegetable 
productions.  Daubenton  applies  this  term  only  to  bodies 
which,  in  their  natural  state,  being  partly  stony  and  partly 
cartilaginous,  such  as  shell?,  have  b;-come  entirely  stony. 

As  we  merely  purpose  to  mention  a  few  examples  of  the 
modifications  in  question,  and  not  to  unite  them  methodi- 
cally under  one  and  the  same  point  of  view  as  several  authors 
have  done,  we  shall  confine  ourselves  to  the  enunciation 
of  some  of  them  in  speaking  of  the  substances  v%hich  have 
formed  their  secondary  matter,  and  shall  adopt  the  no- 
menclature to  this  method  of  classifying. 

We  ought  not  to  ';!nit  that  there  are  also  pseudomor- 
phoses, which  arise  from  the  substitution  of  a  metal  in  the 
room  of  an  organic  body.  Sulphurated  iron  presents  se« 
veral  examples  of  tiiis  kmd  of  ruetaiJizatiou. 

By  referring  to  all  that  has  preceded,  we  may  define  in 
the  follow  me;  manner  the  diflerent  concretions  of  which 
we  have  given  the  descrintion  ; — 

The 


On  jirtijicial  Stone,  153 

The  stalactite  is  a  concretion  composed  of  successive 
layers  of  a  circular  or  undulated  form,  which  is  the  effect 
of  desiccation. 

The  inaiistation  is  a  concretion  in  the  form  of  a  crust 
applied  to  the  surface  or  to  the  interior  of  a  body.  To 
this  we  may  refer  the  geode,  which  is  a  concretion  in  the 
form  of  an  envelope,  spherical  or  nearly  so,  sometimes  empty 
and  sometimes  containing  a  nucleus. 

The  pseudomorpJwsis  is  a  concretion  endowed  with  a 
form  foreign  to  its  siibsiance,  and  for  which  it  is  indebted 
to  its  molecules  filling  a  space  formerly  occupied  by  a  body 
of  the  same  form. 

[To  be  continued.] 


XXH.  On  a  Hard  Artificial  Stone  that  generates  a  consider 
rahte  Quantity  of  Heat  during  its  Cmisolldation;  with  the 
Application  (if'  this  Fact  to  the  Cause  of  Volcanic  Fires*. 

JL  HE  artificial  stone  about  to  be  described  presents  a  re- 
markable example  of  the  great  degree  of  solidity  which 
water,  in  certain  combinations,  can  acquire. 

Water  forms  niore  than  half  the  weight  in  the  composi- 
tion of  these  stones  :  the  other  ingr^'dients  are  one  part  of 
sulphuric  acid,  and  two  parts  of  burnt  clay  (bricks  or 
earthen- ware)  reduced  to  powder. 

The  mixture  of  these  substances  yields,  intact,  a  solution 
of  sulphate  of  alumine  :  but  when  in  the  mixture  circum- 
stances are  favourable  to  their  reciprocal  action,  heat  is 
speedily  produced,  and  the  quant"' tv  evolved  is  sometimes 
so  considerable  as  to  produce  ignition  in  the  mass. 

If  from  2t  to  30  hundred  weight  of  niaterials  be  em- 
ployed, this  extraordinary  phaenomenon  lasts  for  more  than 
an  hour. 

The  most  remarkable  circumstance  is,  that  if  no  water 
be  added  to  the  mixture,  when  the  reaction  of  the  sub- 
stances upon  each  other  is  the  strongest,  the  mass,  although 
still  liquid,  suddenly  acquires  a  great  degree  of  solidity  : 
the  heat  which  it  produces  is  augmented,  and  the  substance 
afterwards  becomes  almost  entirely  insoluble. 

This  last  property  being  acquired  by  a  mixture  calculated 
to  yield  very  suluble  salts,  proves  that  there  is  a  great  pene- 
tration of  the  tarth  by  the  water  and  acid,  as  the  whole 
^lass  forms  a  stony  composition  only. 

^  From  M.  de  la  Melhcrie's  Journal  de  Physique. 

The 
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The  §toncs  here  alliKkd  to,  although  apparenlly  pos- 
sessing all  the  properties  just,  described^  are  not  inso- 
luble :  thev  were  prevented  iroui  aecpiiring  that  slate,  as 
they  would  then  be  useless.  Bat  as  ihi.s  eomposition,  with 
the  exception  of  its  ins(dubility,  has  all  the  external  cha- 
racters of  the  hardest  stones,  it  possesses  some  claim  to 
attention.  Might  it  not,  alter  having  been  softened  bvaheat 
superior  to  that  of  boihng  water,  l)e  employed  with  much 
advantaire  as  a  cement,  or  to  cast  into  models  of  statues  or 
vases,  ^c.  ?  Bodies  formed  of  this  artificial  stone  must 
be  protected^  howeyer,  from  the  influence  of  water  or 
moisture. 

What  also  contributes  to  the  inrcrest  excited  by  this  com- 
position is,  that  its  analogy  with  the  stones  of  solfalerra, 
and  the  peculiar  theory  of  its  forination,  \\\\\  not  require 
us  to  recur  to  the  hypothesis  of  subterranean  fires,  to  ac- 
count for  volcanic  eruptions. 

In  short,  as  water,  by  merdy  passing  in  an  instant  from 
the  liquid  to  a  solid  state,  dt^velops  such  a  considerable  de- 
gree of  heat,  may  it  not  be  the  immediate  cause  of  volca- 
nic eruptions  ?  Nlay  it  not  also  be  to  the  slow  and  progres- 
sive passaoe  of  water  to  the  solid  state,  that  the  heat  found 
at  sreat  depths  in  the  intericor  parts  of  the  globe  is  owing? 
Lastly,  May  not  the  heat  developed  in  the  animal  and  vege- 
table organs  be  also  owing  to  water  ? 

The  above  suggestions  are  thrown  out  with  a  view  to  call 
the  attention  of  chemists,  mineralogists,  natural  philoso- 
phers, and  physiologists,  to  a  subject  which  cannot  fail  to 
derive  much  lio;ht  from  their  concurrent  observations. 


XX in.   Proceedings  of  Learned  Societies. 

ROYAL    SOCIETV. 


n 


HIS  societv  on  the  1st  and  Sth  of  February  was  occu- 
pied with  reading  a  letter  from  Mr.  Gibson  of  Manchester 
to  Mr.  Thomas,"  describing  an  extraordinary  foetus,  having 
two  heads,  onlv  one  body,  two  arms,  two  legs,  and  of 
vboth  sexes.  There  was  nothing  in  the  physical  organiza- 
tion of  this  monster  which  could  apparently  have  impeded 
the  vital  functions  ;  its  two  heads  were  perfectly  formed 
and  joined  side  by  side,  that  on  the  right  being  masculine 
find  that  on  the  left  feminine;  both  were  united  to  one 
fpine  ;  and  although  it  had  two  hearts,  only  one  stomach 


was 
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«vas  found.  The  nerves  from  ihe  head  on  the  right  side 
passt-d  lo  the  right  arm  and  leg  ;  those  on  the  left  to  the 
ietc  arm  and  lee;  so  that,  had  the  creature  lived,  one  head 
and  mind  would  have  directed  the  right  side,  and  the  other 
the  left.  The  orji;an6  of  the  two  sexes  were  very  distinct, 
HP  J  iiiC  utem^  was  found  in  the  bladder  of  the  male.  The 
author  described  the  physical  structure  of  this  lusus  natures 
very  minutelv,  but  the  details  would  not  be  interesting. 

Teb.  13.  A  paper  on  uric  acid,  by  Mr.  Brande,  com- 
municated by  the  Society  for  improving  Animal  Chemistry, 
was  read.  The  author  related  the  effects  of  the  alkalies 
and  lime  on  the  uric  acid  and  jiho^phats,  in  patients  la- 
bouring under  the  influence  of  calculi,  but  in  none  of  the 
four  cases  which  he  stated  were  they  successful  in  giving 
reli^*  or  curing  the  disease.  Magnesia,  however,  had  ihe 
tiesired  elTect,  and  brought  oft'  in  the  urine  great  quantities 
of  uric  acid  and  phosphats,  in  tlie  form  of  triple  salts. 
The  discharge  of  these  salts,  after  taking  small  doses  of 
magnesia,  was  so  copious,  that  the  patients  were  radically 
or  effectually  cured  in  two  or  three  weeks.  The  suggestion 
to  use  magnesia  was  made  by  Mr.  Hatchet,  wl^o  knew  of 
nothing  so  capable  of  acting  on  uric  acid,  and  experience 
has  confirmed  his  conclusion. 

Feb.  22.  In  consequence  of  the  indisposition  of  Sir  J. 
Banks,  Mr.  Marsder  was  in  the  chair,  when  the  readino- 
of  a  supplementary  paper,  bv  Dr.  Hcrschcl,  on  coloured 
concentric  rings,  commenced.  The  present  object  of 
the  author  is  to  explain  and  elucidate  the  positions  laid 
down  in  his  former  papers  on  this  subject,  and  in  some 
measure  to  insure  to  himself  more  completely  the  sole  me- 
rit of  discovering  the  red  bow,  as  Newton  did  the  blue  one. 
The  introductory  remarks  chiefly  referred  to  the  45d  and 
43d  sections  of  the  author's  precedmg  paper,  in  which  the 
nature  of  the  red  rings,  the  transmission  of  light,  and  the 
prismatic  colours,  were  particularly  discussed.  Thie  con- 
clusion ot  this  paper  was  postponed  till  next  meeting. 

SOCIETY    OF     ANTIQUARIES. 

Mr.  J.  A.  Rcploii  presented  to  the  societv  a  series  of  de- 
signs of  wooden  houses,  windows,  or  other  parts  of  buildin^'^s 
constructed  of  wood,  in  order  to  show  the  oriizin  and  pro- 
gress of  architecture  in  wood  throughout  Eurland.  His 
vie^\s  included  the  principal  structures  of  timber  in  London, 
Essex,  Sufllolk,  Norfolk,  and  Lincolnshire.  In  the  expla- 
natory observations  which  were  read  to  illustrate  the  views, 
it  was  stated  that  sash-windows   \\erc  not   introduced   into 

this 
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th'S  country  till  the  age  of  Charles  T.,  and  that  the\'  did  not 
become  o;eneral  before  the  beoinninsf  of  the  last  century. 
The  sashes  wereorioinaliy  constructed  of  verv  thick  timber, 
and  the  joinings  were  left  in  square  pieces  m  order  to  add 
lo  their  strenefth,  as  it  was  then  believed. 

As  an  appeuflage  to  these  views,  the  design  of  Melk- 
liouse-street,  a  curious  old  rustic  buildinn;,  entirely  of  tim- 
her,  near  Ashford^  Kent,  was  exhibited  to  the  society. 
I^he-  drawing  was  executed  by  tlie  late  F.  Grose,  and  pre- 
sented considerable  variety. in  its  architectural  ornaments. 
*l'he  design  Vv'as  made  in  1760^  and  has  not  yet  been  en- 
graved. 

WERNERIAN   NATURAL  HISTORY  SOCIETY. 

At  the  meeting  of  this  society,  on  Saturday  the  13th  of 
January;,  the  Rev.  Dr.  Macknight  read  a  mmeralogical  ac- 
count of  Ben  Ledi,  and  the  environs  of  Loch  Ketterin. 
The  description  of  ihe  rocks  in  that  district  (which  consist 
of  mica- slate  and  clay-slate,  with  an  overlvinir  cohpIo- 
merate,  formed  at  a  low«r  level  from  the  debris  of  primi- 
tive mountains)  tended,  in  the  author's  opinion,  to  illus- 
trate one  branch  of  the  Wernerian  doctrine  respecting  the 
order  of  formations  in  the  mineral  kingdom.  It  also  ap- 
peared, in  confirmation  of  another  principle  in  the  Geo- 
gnosy, that  the  direction  from  S\V.  to  NE.  of  the  strata 
composing  the  Highland  mountains,  corresponds  to  what 
has  been  obs^erved  in  ffeneral  relative  to  the  bearings  of 
the  priniilive  strata  in  the  crust  of  the  earth.  Such  an 
uniformity  of  direction,  it  would  seem,  could  have  resulted 
only  from  the  action  of  powers  in  nature  that  are  slow  and 
regular  in  their  operation ;  and  must  be  referred  to  some 
oriiiinal  law,  which  later  discoveries  render  it  probable 
may  be  found  to  depend  on  tiie  coin^titution  of  the  terra- 
queous globe  in  regard  lo  magnetism  and  elecrricity. 

At  the  same  meeting;  the  secretary  laid  before  the  society 
a  communication  from  Mr.  William  Scoresby  junior,  of 
W]iitby,  comprising  a  meteorological  journal  of  three 
Greenland  voyages ,  with  remarks  on  the  etfects  of  the 
weather  on  the  barometer  in  Greenland,  and  on  the  diffLrent 
crvstalhzations  of  snow  to  be  observed  in  hiah  latitudes. 
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XXIV.  IrdeUigence  and  Miscellaneous  Articles, 

ON  PROCURING  AN  EQUAL  TEMPERATURE. 

To  Mr/Tilloch. 

Sir,  vJn  accidentally  lookina:  over  a  volume  of  the  Me- 
dical Journal  lor  1801,  I  found^a  short  but  pleasing  account 
of  the  effects  of  the  climate  of  Madeira  in  cases  oi  pulmo- 
nary tubercles.  The  communication  is  dated  in  January  ia 
the  above  year,  and  is  addressed  by  Dr.  Adams,  then  resi- 
dent in  that  island,  to  a  medical  friend  in  this  country.  Tt 
concludes  \vi]h  the  following  suggestions  : — '^  These  are,  I 
believe,  the  principal  inquirTes  you  wished  to  make:-— it' is 
true  they  are  of  little  consequence  compared  to  the  impor- 
tant fact  you  have  in  view.  It  is  ho'.vever  satisfactory  to 
trace  probable  causes,  and  it  may  I'e  tuell  wortfi  your  tvhile 
to  try  lihether  spacious  luildings,  regularly  heated,  safely 
ventilated,  and  large  enough  to  admit  of  necessary  exercise, 
may  not  answer  the  purpoh  for  such  ivhose  want  ofineans\ 
of  courage,  or  of  leisure,  prcuents  their  taking  a  voyage  to  a 
more  gtnial  climate." 

It  is  not  my  wish,  by  sending  you  the  above,  to  detract 
from  the  claims  of  Dr.  Pearson,\viih  whom  the  same  idea 
seems  to  have  originated:  perhaps  that  trulv  respectable 
practitioner  is  not  even  aware  of  the  existence  of  the'passaiie 
in  question.  It  is  but  fair,  however,  that  the  claims  of  otheTs 
should  be  recogniz;;d,  wisen  the  public,  as  in  the  present  in- 
stance_,  begin  to  reap  the  benefits  of  their  suggestions. 

I  am,  Sec. 

X.  Y. 

MAGNETISxM. 

Mr.  Leopold  Vacca  has  discovered  a  method  of  com- 
municating magnetism  to  a  bar  of  iron  without  a  mao;net. 

He  takes  a  bar  of  iron  of  about  three  feet  in  lencrtb, 
which  gives  no  sign  of  possessing  any  magnetic  vi'rtuc 
as  long  as  it  lies  in  a  horizontal  position  :  biU  it  possesses 
this  ir.  d  very  sensible  degree  when  placed  pcrpendicularlv. 
These  signs  disappear  again  when  it  is  laid  down  horizon- 
tally, and  appear  again  when  it  is   lifted  up  vertically. 

A  small  bar  of  steel  rubbed  several  time-?  in  the  same 
direction,  apinst  the  extremity  of  the  other  bar,  when 
situated  vertically,  acquires  magnetism  :  whence  the  dis- 
coverer concludes,  that  magnetism  mav  be  ccnnnunicated 
"to  a  bwly,  without  either  a  natural  or  an  artificial  magnet. 

COBALT, 
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COBALT. 

Those  interested  in  the  prosperity  of  our  porcelain  ma-* 
iiuFanures  will  rejoice  to  be  informed  that  a  mine  of  very 
excellent  cobalt  has  been  discovered  in  lujs  country.  We 
have  been  ip.rormed  by  Ivlr.  Hume  of  Long-Acre,  to  whom 
a  specimen  'nas  been  submitted  for  examination,  that  on 
analvsis  he  has  found  it  to  contain  nearly  30  per  cent,  of 
that  metal. 

LIST    QF    PATENTS    FOR    NEW    INVENTIONS. 

To  Thomas  Bayley,  of  Birmingham,  for  certain  improve- 
ments in  sliding  pulleys  for  window  blinds,  and  for  other 
purposes. — January  15. 

To  Peter  Cox,  of  Fairford,  in  the  county  of  Gloucester, 
civil  engineer,  for  certain  improvements  upon  the  thrashmg 
machine. — January  23. 

To  Joseph  Manton,  of  Davies-street,  Berkeley-square, 
gun-n^aker,  for  an  in^provement  in  telescopes. — Jan.  23. 

To  David  Cock,  of  Dean-Street,  Soho,  in  the  county  of 
Middlesex,  stereotype  manufacturer,  for  vessels  of  a  new 
construction,  for  melting  and  heating  fluids.  —  Feb.  1. 

To  Augustus  Frederick  de  Heine,  of  Moor  Lane,  Fore- 
Street,  in  the  city  of  London,  gent.,  for  certain  improve- 
ments on  printing  and  stamping-presses. — Feb.  1. 

To  John  Craigie,  of  Quebec,  in  our  province  of  Lower 
Canada,  in  North  America,  esq.,  now  residing  in  Craven 
Street,  in  the  county  of  Middlesex,  who  in  consequence 
of  commxunications  made  to  him  uhen  residing  abroad,  and 
certain  inventions  by  himself,  is  in  possession  of  a  me* 
thod  of  making  an  improved  kitchen  fire-place. — Feb.  1. 

To  Stedman  Adams,  in  the  city  of  Hartford,  in  the  state 
of  Connecticut,  in  North  America,  esq.,  at  present  residing 
in  Carey  Street,  Lincoln's  Inn  Fields,  in  the  county  of 
Middlesex,  for  certain  improvements  on  steam-engines, 
and  in  distillation. — Feb.  1, 

To  Vv  liham  Muller,  of  the  Hay  Market,  in  the  county 
of  Middlesex,  for  certain  improvements  in  the  construc- 
tion of  pump.?. — Feb.  ^^^, 

'Vo  John  Slater,  of  Bnunngham,  in  the  county  of  War- 
wick, coach-spring  maker,  tor  an  improvement  in  hanging 
and  securmg  grind  stones  from  breaking  in  the  middle 
or  centre. — Feb.  12. 

To  William  Doughty,  of  Birmingham,  in  the  county  of 
W^arwick,  engineer,  for  his  improvement  in  the  combina- 
tion of  wheels  for  gaining  mechanical  power. — Feb.  12. 

To  George  W\ke,  esq.,  of  the  city  of  Bath,  for  certain 

improve- 
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improvements  in  tiie  construction  of  wheel  carriagls  of  va- 
rious descriptions. —  Feb.  1":?. 

To  Peter  Warburtcni,  of  Corhridge,  in  tb.e  conntv  of 
Stafford,  china  manutaciuTer,  for  his  new  method  of  de- 
corating china,  porcelain,  earlhcnwarc,  and  glass,  with 
native  pure  or  adulieraterl  gold,  silver,  platina,  or  other 
nietals,  or  fkixed,  or  laucred  with  lead,  or  anv  other  sub- 
stance ;  which  invention  leaves  the  metals  after  beino-  burned 
in  iheir  metallic  state. — Feb.  13. 

To  Richard  Witty,  of  the  town  of  Kincrston-upon-Huil, 
gent.,  for  certain  improvements  in  makino",  arranginn  and 
combining  certain  parts  of  rotative  steam -engines,  bv 
which  means  the  most  complex  parts  of  the  steam- en o-jne's 
now  in  use  are  dispensed  with  and  rendered  unnect^asarv, 
and  the  whole  of  the  mechanism  made  nuich  more  simple, 
less  expensive,  and  not  so  liable  to  be  out  of  repair,  as  that 
of  the  steam-engmes  now  m  use,  and  applicable  to  givinij; 
motion  to  all  sorts  of  mill- work  or  machinery. — Feb.  Ij."^ 

To  Eneas  Morrison  of  the  town  of  Greenock  in  Scot- 
land, for  a  machine  for  conveyinn;  persons  from  the  upper 
parts  of  houses  on  lire,  and  for  lowering  goods  from  ware- 
houses, and  other  purposes. — Feb.  22. 

To  Peter  Stuart,  laie  of  Fleet  Street,  in  the  city  of  Lon- 
don, printer,  for  his  method  of  eneraving  and  printint"- 
maps  of  counties,  charts,  or  other  plans  or  designs,  music, 
mathematical  diagramsor  figures  on  wood,  metal, orany  other 
substance,  so  that  they  niay  be  thrown  off  in  a  common 
printing  press  or  presses,  either  for  books,  newspapers,  or 
any  other  printed  pa})er  whatever. — Feb.  26. 

To  William  Bainbridge,  of  the  parish  of  St.  Audrew 
Holborn,  in  the  city  of  Lontion^  nniMcal  instrujnent 
maker,  for  certain  improvements  on  the  Ens^lish  flute  and 
flageolet. — Feb.  26. 

To  Major  Pratt,  of  Spencer  Street,  St.  Georce's-in-rhe- 
East,  in  the  county  of  Middlesex,  farmer,  ibr  certain  me- 
thods of  manutacluring  machines  for  performins;  various 
agricultural  operations  by  mechanical  powers. — Fe^b.  26. 

To  Augustus  de  Heine,  of  Burr  Street,  in  the  county 
of  Middlesex,  gent.,  for  certain  apparatus  by  ihe  applica- 
tion of  known  principles  to  preserve  aniu)al  food,  veoetabJe 
iood,  and  other  perishable  articles,  along  time  from  perish- 
ing or  becoming  useless. — Feb.  26. 

To  Charles  ie  Caan,  of  the  town  of  Llanelly,  in  the 
county  of  Carmarthen,  gent.,  for  certain  apparatus  to  be 
added  and  united  to  the  axle-trees  and  wheels  or  naves 
of  wheels  of  carriages,  so  as  to  impede,  resist,  or  cheek 
their  action. — Feb.  26.  metkoko- 
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Meteorology, 
meteorological  tajjle, 
By  Mr.  Carey ^  of  the  Stkand^ 
For  February  1810. 
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47 

46 

•70 

0 

Rain 

10 

47 

50 

44 

•78 

0 

Rain 

11 

44 

44 

40 

•81 

0 

Rain 

12 

40 

41 

40 

•42 

0 

Rain 

13 

38 

42 

38 

28^95 

6 

Stormy 

14 

36 

39 

36 

29-50 

5 

Fogcry 

13 

35 

37 

30 

•90 

7 

Cloudy 

16 

26 

38 

27 

30-00 

10 

Fair 

17 

27 

35 

26 

•10 

9 

Fair 

18 

27 

33 

36 

•11 

0 

Snow 

19 

28 

36 

28 

29'98 

5 

Fair 

20 

27 

30 

24 

30-22 

7 

Fair 

21 

19 

30 

26 

•40 

10 

Fair 

22 

26 

34 

28 

•08 

5 

Fair 

23 

35 

45 

40 

29-40 

0 

Rain 

24 

40 

-49 

47 

•50 

0 

Small  ra 

25 

47 

51 

40 

•46 

35 

Fair 

26 

37 

, 

■ 

N.B.  The  Barometer's  height  is  taken  atone  o'c?oc^ 
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XXV.     On.  Injuries , of  the  Brain, 

'To  Mr.  T'dloch. 

i^iR,  In  the  last  Number  of  your  Magazine,  there  is  a  very 
intcresiing  caso  recorJv.-'d  of  consiclera!)le  derangenieiil  of 
the  structure  o[  tlie  brain,  thoracic  and  abdommal  viscera. 
— The  tbrmer  it  is  my  intention  particularly  to  advert  to. 

The  person  \\\  whom  this  disease  (tumours  in  the  me- 
dul'iai-v  substance  of  the  brain)  existed,  is  noticed  to  have 
been  an  acute  reasoner,  a  man  of  good  understanding: — in 
short,  to  use  the  author's  own  words,  *^  distinguished  fur 
the  facility  with  whiqh  he  could  converse  upon  most  sub- 
iects ;  and  reasoned  so  closely  that  his  intellectual  powers 
-vere  grenerallv  resrarded  as  of  a  superior  kind.'* 

Lately  i  examined  the  brain  of  a  person  who  died  of  in- 
sanity. It  was  a  female  between  60  and  70  years  of  age, 
who.  as  far  as  I  could  learn,  had  been  deranged  for  some 
considerable  time  (at  least  10  years)  ;  but,  as  I  had  not  an 
opportunitv  of  seeing  her  whilst  alive,  cannot  distinctly  say 
of  what  species  : — aulficc  it  to  observe,  it  was  of  the  raving 
kind. 

Upon  removing  the  calvaria  (or  upper  pari  of  the  cra- 
nium), and  raising  the  dura  mater.  I  discovered  the  tunica 
arachnoides  to  be  verv  {>pake  ;  I  could  easily  distinguish  it 
upon  the  superior  surface  of  the  brain,  which  cannot  be 
6ox\<^  with  facility  in  the  natural  state,  or  where  no  disease 
is  present.  The  vessels  of  the  pia  mater  were  loaded  with 
blood,  but' no  effusion  was  apparent  between  the  mem- 
branes. Upon  separating  the  hemispheres  to  observe  the 
corpus  callosum,  1  fuund  the  arteries  callo^ae  considerably 
enlarged,  and  in  that  state  v\hich  precedes  ossification,  and 
there  uas  no  appearance  of  raphe.  1  then  proceeded  to 
remove  part  of  the  left  hemisphere,  in  order  more  readily  to 
examine  the  ventricles;  in  doing  which  1  nearly  cut  through 
the  whole  of  a  tumour y  which  I  found  to  be  situated  partly 
in  the  cinevitious  and  partly  in  the  medullary  substance  of 
the  brain,  opposite  to  the  temporal  fossa. 

The  tumour  was  about  the  size  of  a  half-crown  piece, 
and  somewhat  of  that  shape,  though  inclining  to  oval ;  it 
was  of  a  granulated  appearance,  highly  vascular,  and  around 
the  edge  presented  a  dark  blue  colour;  it  was  in  structure 
precis'iLy  similar  to  those  (for  I  had  an  opportunity  of  ex^ 
^mining  them  in  the  recent  state)  described  by  Mr.  Taun- 
toi) ; — there  was  an  artery  entering  at  the  outer  side  which 
was  in  a  state  of  ossification.    . 
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It  is  necessary  to  observe,  that  the  substance  of  the  brain 
was  of  a  very  soft  consistence,  whereas  in  the  case  related 
by  Mr.  T.  it  was  of  a  peculiar  hardness.  I  do  not  imagine 
that  this  softness  arose  from  the  mental  derangement ;  as  it 
has  occurred  to  my  lot  to  examine  the  brain  of  many  per- 
sons who  have  died  insane,  where  this  organ  has  been  of 
its  usual  texture,  and  sometimes  unusually  firm. 

Many  other  diseased  appearances  were  observed  during 
the  dissecli(;n,  but  which  are  generally  attendant  in  cases 
of  mania;  such  as  water  in  the  ventricles,  opacity  of  the 
septum  lucidum,  bloody  points  in  the  medullary  substance 
of  the  brain,  &c.  besides  opakenessof  the  tunica  arachnoides, 
and  turgescence  of  the  vessels  of  the  pia  mater  before  men- 
tioned. 

The  whole  of  the  nerves  arisino;  from  the  brain  were  un- 
commonly firm,  and  the  olfactory  (as  in  the  instance  re- 
corded by  Mr.  T.)  were  in  appearance  similar  to  a  piece  of 
narrow  tape,  adhering  strongly  to  the  cribriform  process  of 
the  ethmoidal  bone,  and  afioided  some  little  resistance  to 
the  knife. 

Mr.  T.'s  case  appears  to  establish  the  fact,  of  the  brain, 
the  most  delicate  organ  in  the  whole  structure  of  man,  be- 
ing capable  of  accommodiating  itself  to  an  extraneous  sub- 
stance without  producing  any  visible  alteration  in  the  ope- 
rations of  the  mental  faculties.  The  question  which  seems 
naturally  to  arise  from  this  circumstance  is  :  Whether  the 
substance  of  the  brain  v.as  not  absorbed  in  proportion  to 
the  quantity  of  deposition  secreted  by  the  arteries  ? — and^ 
Whether  this  could  be  eifected  sufficiently  gradually,,  not 
to  impede  the  functions  of  that  wonderful  and  anomalous 
organ*?  placed  (as  Harwood  elesantly  expresses  it)  on  the 
doubtful  confines  of  the  material  and  spiritual  worlds  ! 

That  the  brain  may  become  absorbed  in  proportion  to 
the  growth  of  ihe  tumours,  appears  to  me  highly  probable; 
and  that  these  tumours  (in  Mr.  T.'s  case  at  least,  if  not  in 
mine)  were  in  the  first  instance  exudations  of  lymph,  which 
in  course  of  time  became  organized.  It  is  an  'interesting 
subject,  and  I.  hopie  will  be  considered  by  more  able  ana- 
tomists and  physiologists  than  myself. 

With  respect  to  the  abdominal  viscera: — That  the  pan- 
evens  as  well  as  many  other  of  the  organs  contained  in  the 
abdomen  may  be  diseased  and  not  suspected,  I  have  wit- 
nessed in  several  instances.     I  have  in  a  number  of  cases 

*  That  the  artenc?  performed  this  secretion  in  a  verv  slow  manner  must 
be  obvious,  as  no  symptoms  of  com^rcisicu  were  present  during  life. 

after 
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after  death  npon  examination  found  that  organ  in  a  consi- 
derable state  oi"  disease,  where  the  only  symptom  that  ex- 
isted during  Hfe  was  a  slight  degree  of  dyspepsia. 

I  am  yours,  &c. 

Fleet  Street,  Feb.  10,  1810.  T.  J.  PeTTIGREW. 


XXVI.  On  Salmon- Leaps. 
To  Mr,  Tilloch, 

Sir,  Whoever  carefully  peruses  Mr.  Carr*s  paper  "  On 
the  ascent  of  salmon  over  the  elevations  in  the  course  of 
fivers  called  salmon-leaps,"'  as  given  in  your  Magazine  for 
November  last,  must  needs  be  astonished  indeed  at  the  ra- 
piditv  of  the  growth  of  young  salmon,  from  the  period  of 
their  beins;  spawned  to  their  departure  out  of  the  rivers. 
As  he  IS  not  precise  as  to  the  time  when  these  occurrences 
happen,  I  must  beg  leave  to  state  them  : — The  spawn  is 
deposited  chiefly  in  December  and  January,  and  the  salmon 
depart  in  the  beginning  of  April,  being  on  an  average  a 
space  of  about  fourteen  weeks.  Now  admittincr  the  e^gs 
to  be  hatched  in  eight  v^eeks  (which  I  believe  is  much  too 
httle),  we  have  only  six  weeks  for  the  young  fry  to  arrive  at 
the  length  v^'t  six  or  eight  inches ;  an  increase  which  is  ab- 
solutely incredible,  more  especially  v.-hcn  we  consider  the 
comparative  want  of  food  incident  to  the  season. 

The  tact  is;  the  young  frvdo  not  descend  the  rivers  with 
the  old  salmon,  in  the  spring  after  they  are  spawned  ;  for  in 
the  month  of  October  following  they  are  no  bigger  than  a 
minnow.  Mr.  John  Clayton  of  Stockport  (who  is  reckoned 
to  be  one  of  the  most  experienced  anglers  in  the  kingdom), 
and  others,  have  frequently  caught  them  of  the  size,  and 
at  the  time  stated,  and  are  fully  satisfied  of  their  being 
young  salmon.  In  the  months  of  June  and  July  thev  are 
caught  about  five  or  six  inches  in  leno;th  :  this  I  know  to 
be  fact  ;  and  it  is  not  till  the  ensuing  spring  thai  they 
pass  with  the  old  ones  down  the  rivers  with  the  floods  into 
the  sea.  Their  growth  is  there  very  rapid,  as  thev  are 
found  on  their  return,  in  the  months  of  August  and  Sep- 
tember, to  weigh  from  14  to  ^0  ounces. 

This  statement,  if  not  established  beyond  all  doubt  by 
incontrovertible  facts,  is  highly  probable,  and  accords  more 
with  their  progressive  growth,  and  rational  conjecture,  than 
the  account  given  to  us  by  Mr.  Carr.        I  am,  &c. 

Feb.  10,  1801.  '  PiSCATOR. 
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XXVI I.    On  Vlatina  and  Native  Palladium  from  Brasil. 
By  William  Hyde  Wollaston,  M.D,  Sec.R,S,* 

Although  platina  has  now  been  known  to  mineralogists 
for  more  than  60  vears,  yet  it  had  not  been  discovered  in 
anv  other  places  than  Choco  and  Santa  Fe,  whence  it  was 
oricrinallv  brought,  until  about  two  years  since  M.  Vau- 
quelin  discovered  it  in  some  gray  silver  ores  from  Guadal- 
canal in  Estremadura.  In  analysing  these  ores,  he  found 
some  fragments  that  contained  as  much  as  one-tenth  of 
their  weight  of  platina,  but  he  did  not  find  it  accompanied 
by  any  of  the  new  metals  that  have  lately  been  discovered 
in  the  Peruvian  ore  of  platina. 

The  specimen  which  I  am  now  about  to  describe  is  de- 
rived from  a  third  source,  and  it  is  rendered  the  more  in- 
teresting by  having  grains  of  native  palladium  mixed  with 
it.  This  new  mineral  has  latelv  been  received  from  the 
gold  mines  in  Brasil,  by  H.  E.  Chev.  de  Souza  Coutinho, 
ambassador  from  the  court  of  Portugal,  resident  in  this 
country  ;  and  I  am  in  hopes  that  some  account  of  it  may 
be  acceptable  toilieRoxal  Society,  although  the  analysis 
must  necessarily  be  very  imperfect,  from  the  small  quantity 
to  which  my  experiments  have  unavoidably  been  confined. 

The  general  aspect  of  this  specimen  is  so  different  from 
the  conmion  ore  of  platina,  that  I  could  form  no  con- 
jecture of  what  ingredients  it  might  be  found  to  consist. 
Its  appearance  was  such  indeed,  as  at  first  sight  to  induce 
a  suspicion  of  its  not  being  in  a  natural  state,  for  it  had 
verv  much  the  spongv  form  which  is  given  to  platina  from 
imperfect  attempts  to  render  it  malleable  by  means  of 
arsenic. 

One  circumstance,  however,  occasions  a  presumption 
that  no  art  has  been  employed  in  giving  the  grains  their 
present  appearance;  as  upon  close  inspection  many  small 
particles  of  gold  are  discernible,  but  there  is  none  of  the 
mao-netic  iron  sand  with  which  the  Peruvian  ore  abounds, 
nor  anv  of  the  small  hvacmihs,  which  I  have  formerly  no- 
ticed as  accompanyuig  that  mineralf. 

It  is  very  well  kin-wn,  that  the  conmion  ore  of  platina  in 
Cfeneral  consists  of  flattened  grains,  that  appear  so  much 
worn  at  their  surface,  as  to  be  in  a  considerable  degree  po- 
lished, and  the  roughness  observable  in  sonie  of  the  larger 
grains  arises  from  concave  indentations  of  a  reddish  brown 

o 

*  From  Philosophical  Transactions  for  1809|  Part  II. 
f  Phil.  Trans,  for  1805,  p.  318. 

or 
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or  black  colour.  The  Brasilian  platina,  on  the  contrary^ 
has  no  polish^  and  does  not  appear  worn;  but  most  of  the 
grains  sfeem  to  be  small  fragments  of  a  spongy  substance, 
and  even  those  which  are  yet  entire  aud  rounded  on  all 
sides,  present  a  sort  of  roughness  totally  diflferent  from  that 
of  the  former,  as  their  surface  consists  of  small  spherical 
protuberances  closely  coherent  to  each  other,  va  ith  the 
interstices  extremely  clean,  and  free  from  any  degree  of 
tarnish. 

The  first  portion  that  I  employed  for  solution  was  taken 
without  anv  selection,  and  being  digested  with  a  small 
quantity  of  nitro  muriatic  acid,  two  of  the  grains  were  acted 
on  njuch  more  rapidlv  than  is  usual  with  platina,  and  seem- 
ed to  give  a  redder  colour  than  that  metal  alone.  These 
grains  were  consequently  taken  out,  washed,  and  reserved 
tor  separate  examination,  and  the  solution  was  allowed  to 
proceed  till  the  rest  were  entirely  dissolved.  By  the  addi- 
tion of  muriate  of  ammonia  an  abundant  precipitate  was 
formed  of  a  bright  yellow  colour.  This  precipitate  was 
evidently  platina,  and  its  colour  satisfied  me  that  the  grains 
had  not  been  brought  into  their  present  state  from  Peruvian 
platina  by  means  of  arsenic;  for  where  arsenic  has  been 
employed,  I  have  observed  that  the  iridium  ccmtained  in 
that  ore  is  rendered  more  soluble  than  before,  and  hence 
conununicates  its  red  colour  to  the  precipitate. 

From  the  grains  thus  examined,  there  appeared  not  to 
be  any  iridium  dissolved,  nor  any  black  powder  containing 
iridium  undissolved. 

I  next  endeavoured,  by  prussiate  of  mercury,  to  ascertain 
the  presence  of  palladium  3  but  thougb  a  precipitate  which 
occurred  indicated  a  certain  quantity,  it  remained  doubtful 
whether  it  was  derived  from  the  grains  of  platijia  them- 
selves, or  from  the  two  small  fragments  that  had  been  in 
part  dissolved  before  they  were  separated  from  the  rest. 

By  addition  of  anniionia  to  the  solution,  no  iron  was 
precipitated;  and  when  the  solution  was  afterwards  al- 
lowed slowly  to  evaporate,  I  could  discern  no  crystals  or 
colour  that  I  could  ascribe  to  the  presence  of  rhodium.  In 
short,  it  seemed  that  these  grains  are  really  native  platina 
nearly  pure. 

In  order  to  discover  whether  the  arains  themselves  con- 
tained any  portion  of  gold,  I  selected  three  of  the  largest, 
weighing  together  eight  grains  and  a  half;  and  after  a  so- 
lution and  precipitation,  as  befcjre,  by  njiiriate  of  ammonia, 
I  added  a  solution  of  green  sulphate  of  iron,  and  obtained  a 
precipitate  of  gold.    It  was,  however,  far  too  small  in  quan- 
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tity  to  be  estimated  with  correctness,  but  certainly  did  not 
exceed  the -^^^  of.  a  grain.  Tbis,  it  is  to  be  observed,  is 
another  circunu«tance  in  which  the  present  nnneral  differs 
from  the  Peruvian  ore  of  platina,  which  I.beHeve  never 
contains  (in  ihe  ore  itself)  the  smallest  quantity  of  gold. 

In  this  experiment  also,  I  tried  to  detect  the  existence  of 
palladii^m  in  the  solution,  and  by  prussiate  of  mercury  again 
ascertained  its  presence;  but  it  was  in  too  small  quantity 
for  estimating  the  proportion  it  bore  to  the  whole  mass. 

It  may  deserve  to  be  remarked,  that  though  neither  the 
Peruvian  nor  Brasilian  grains  of  platina  contain  any  silver, 
vet  the  gold  which  accompanies  them  is  in  each  instance 
so  much  alloved  with  silver,  that  from  about  thirtv  small 
scales  of  gold  picked  from  Peruvian  platina,  weighing  two 
G;rains,  I  obtained  as  mucli  as  four  tenths  of  a  grain  of 
silver^  or  one  fifth  part  of  their  weight. 

Native  Pallodium. 

The  two  frasrments,  that  had  been  separated  from  the 
ilrst  solution,  next  claimed  my  attention,  and  evidently  de- 
served a  careful  examination.  They  were  each  p'aced  in 
a  drop  of  nitric  acid,  and  each  communicated  a  deep  red 
colour,  which,  by  the  tests  of  prussiate  of  mercury  and 
green  sulphate  of  iron,  I  was  satisfied  arose  from  palladium. 
The  smaller  fragment  was  then  divided,  and  one  portion 
-allowed  to  remain  in  the  acid  till  it  seemed  completely  dis- 
solved, and  the  other  examined  by  the  blow- pipe.  1  he 
utmost  heat  that  could  be  given,  appeared  to  have  no  effect  : 
but  when  a  small  piece  of  sulphur  was  applied  to  it,  it 
fused  instantlv:  by  continuance  of  the  heat,  it  parted  with 
the  sulphur,  and  became  completely  malieable.  In  short, 
it  perfectly  resembled  palladium  ;  and  a^  it  retained  its  bril- 
liancy in  cooling,  I  judged  it  to  be  nearly  pure. 

But  as  the  surfaces  which  had  been  acted  upon  by  nitric 
acid  had  a  de2:ree  of  blackness,  that  might  be  owing  to 
some  insoluble  impurity,  1  have  since  that  time  dissolved 
the  larffer  fragment  for  the  sake  of  discovering  the  cause  of 
this  3'ppcarance.  Hot  nitric  acid  dissolved  by  far  the 
jrreatest  part  ;  but  there  remained  a  black  powder  on  which 
a  fresh  addition  of  this  acid  alone  had  no  further  effect. 
Bat  when  a  drop  or  two  of  muriatic  acid  was  added,  the 
who'e  was  very  soon  d-s^olved.  By  the  addition  of  muriate 
of  annnonia,  it  became  evident  from  the  precipitate  that 
the  re>-iduum  was  principally  platina.  But  this  precipitate, 
instead  of  beine  yellow,  had  the  deep  red  colour,  which  is 
•\isuprlly  occasioned  by  the  presence  of  iridium.  1  be  pla- 
tina 
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tina  reduced  from  this  precipitate  was  also  loo  black  for 
pure  platiiia,  and  when  it  was  again  dissolved,  the  solution 
was  of  a  deep  red,  and  the  precipitate  by  muriate  of  am- 
monia red,  as  before;  so  that  although  the'i^rains  of  Bra- 
silian  piatina  appear  to  be  free  from  iridium,  as  well  aS 
from  many  other  impurities  that  form  part  of  the  Peruvian 
ore,  yet  the  grains  of  native  palladium  that  accompany 
them,  aflord  a  trace  of  this  ingredient,  and  occasion  a 
presumption  that  osmium  and  rhodium  may  hereafter 
appear,  when  we  can  obtain  this  mineral  in  larger  quan- 
tity. 

Since  the  whole  weight  of  metal  employed  in  the.  last 
experiment  did  not  exceed  l-pV  g''^"^?  it  is  in  vain  to  at- 
tempt to  estimate  the  proportion  of  the  ingredients  ;  but  if 
I  am  near  the  truth,  in  considering  the  quantity  of  the  red 
precipitate  as  about  one  fifth  of  a  grain,  of  which  less  than 
half  is  piatina,  those  who  are  best  acquainted  with  the  in- 
tense colouring  power  of  iridium  may  endeavour  to  form  a 
conception  ot  the  extremely  small  quantity  that  can  be 
present. 

As  soon  as  I  had  ascerlained  the  existence  of  native  pal- 
ladium, I  endeavoured,  by  examination  of  its  external  cha- 
racters, to  distinguish  its  appearance  from  that  of  the  sur- 
rounding substances,  and  I  found  it  by  no  means  difficult, 
although  no  difference  of  colour  could  be  discerned.  Hav- 
ing remarked  .that  the  larger  fragment  appeared  rather 
fibrous,  and  that  the  fibres  were  in  some  degree  divergent 
from  one  extremity,  I  examined  the  remainder  of  the  small 
specimen  which  had  originally  been  given  to  me,  and  by 
this  peculiarity  of  structure  i  soon  detected  a  third  fran-- 
ment,  which  upon  trial  proved  to  be  the  same  substance. 
By  favour  of  the  Chev.  de  Souza  I  was  also  permitted,  with 
this  view,  to  examine  the  specimen  which  remained  in  his 
possession,  and  had  soon  the  satisfaction  of  discoverinn-  two 
more  fragments  of  the  same  mineral;  and  as  I  was  in  no 
one  instance  deceived  in  my  choice,  by  attending  to  the 
radiating  fibres,  I  am  in  hopes  that  this  external  character 
will  enable  persons  to  distinguish  that  metal,  in  situations 
where  they  have  not  an  opportunity  of  deciding  by  chemical 
experiment. 
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iXXVlir.  On  cm  Improvement  in  the  Manner  of  dividing 
astronomical  Instruments,  By  Henrv  Cavendish, 
Esq.,  F,R.S.'' 

1.  HE  great  inconvenience  and  clifficuhv  in  the  common 
method  of  dividing,  arises  fVon)  the  danger  of  brui?fng  the 
divitiions  by  putting  the  point  of  the  compass  into  them, 
and  from  llie  difficulty  of  placing  that  j)oint  mid-wav,  be- 
tween two  scratches  very  near  together,  without  its  slipping: 
towards  one  of  them  ;  and  it  is  this  imperfection  in  the 
common  process,  which  appears  to  have  deterred  Mr» 
Tronghton  from  using  it,  and  thereby  gave  rise  to  the  in- 
ijenious  method  of  dividing  described  in  the  preceding  part 
of  this  volumef.  Thi--;  induced  me  to  consider,  whether 
the  above-mentioned  inconvenience  might  not  be  removed, 
by  usinir  a  beam  compass  with  onlv  one  point,  and  a  n)i~ 
croscope  instead  of  the  other  ;  and  T  find,  that  in  the  fol- 
li-A-ing  manner  of  })roceeding,  we  have  no  need  of  ever 
setting  the  point  of  the  compass  into  a  division,  and  con- 
sequently that  the  great  objection  to  the  old  method  of  di- 
viding is  entirely  removed. 

In  this  method,  it  is  necessary  to  have  a  convenient  sup- 
port for  the  beam  compass  :  and  the  following  seems  to  mc 
to  be  as  convenient  a>:  any.  Let  C  C  C  (Plate  V.  Fig.  1 .)  be 
the  circle  to  be  divided,  B  B  B  a  frame  resting  steadily  on  its 
face,  and  made  to  slide  round  on  it  with  an  adjusting  mo- 
tion to  bring  it  to  any  required  point  :  d^  is  the  beam  com- 
pass, having  a  point  near  o,  and  a  niicroscope  m  made  to 
slide  from  one  end  to  the  other.  This  beam  compass  is 
supported  at  d,  in  such  manner  as  to  turn  round  on  this 
point  as  a  centre,  without  shake  or  tottering  ,  and  at  the 
end  J  it  rests  on  another  support,  which  can  readily  be 
lowered,  so  as  either  to  let  the  point  rest  on  the  circle,  or 
to  prevent  its  touching  it.  h  must  be  observed,  however, 
that  as  the  distance  of  d  from  the  centre  of  the  circle  must 
be  varied,  accordii:ig  to  the  magnitude  of  the  arch  to  be 
divided,  the  piece  on  w-hich  d  is  supported  had  best  be 
made  to  slide  nearer  to,  or  further  from,  the  centre;  but 
the  frame  must  be  made  to  l>ear  constantly  against  the 
edge  of  the  circle  to  be  divided,  so  that  the  distance  af  d 
from  the  centre  of  this  circle,  shall  not  alter  by  sliding  the 
fr^ie. 

This  beincc  premised,  we  will  first  cotisider  the  manner 
of  dividing  by  continued  bisrection.     Let  Fand^be   two 

•  From  Philosophical  Transactions  for  1809,  Part  IL 
f  See  PJiii.  Mag.  vol.  xxitiv.  pages  8 1  and  160. 
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points  on  this  limb  which  are  to  be  bisected  in  (p.  Take 
ihe  distance  of  the  microscope  from  the  point  nearly  equal 
to  the  chord  of y  f,  and  place  d  so  that  the  point  and  the 
axis  of  the  microscope  >hall  both  be  in  the  circle  in  which 
the  divisions  are  to  be  cut.  Then  slide  the  frame  B  B  B 
till  the  wire  of  the  microscope  bisects  the  point  F  ;  and 
having  lowered  the  support  at  Oj  make  a  faint  scratch  with 
the  point. 

Havinn;done  this,  tiirn  the  beam  compass  round  on  the 
centre  d  till  the  point  comes  to  D,  where  it  must  rest  on  a 
support  similar  to  that  at  $ ;  and  having  slid  the  frame  till 
the  wire  of  the  microscope  bisects  the  point  J,  make  an- 
other faint  scratch  with  the  point,  which,  if  the  distance  of 
the  microscope  from  the  point  has  been  well  taken,  will  be 
very  near  the  former  scratch  ;  and  the  point  mid-way  be- 
tween them  will  be  the  accurate  bisection  of  the  arch  ^/; 
but  it  is  unnecessary,  and  better  not  to  attempt  to  place  a 
point  between  these  two  scratches. 

Having  by  these  nieans  determined  the  bisection  at  (?, 
we  must  bisect  the  arches  F  <p  and  f(p  in  just  the  same 
manner  as  before,  except  that  the  wire  of  the  microscope 
must  be  made  to  bisect  the  interval  between  the  two  faint 
scratches,  instead  of  bisecting  a  point. 

It  must  be  observed  that  when  the  arch  to  be  bisected  is 
small,  it  will  be  necessary  to  use  a  bent  point,  as  otherwise 
it  could  not  be  brous^ht  near  enouo;h  to  the  axis  of  the  mi- 
croscope  ;  and  then  part  of  the  rays,  which  form  the  image 
of  the  object  seen  by  the  microscope,  will  he  intercepted 
by  the  point ;  but  I  believe,  that  by  proper  management 
this  may  be  done  without  either  making  the  point  too 
weak,  or  making  the  image  indistinct;  but  if  this  cannot 
be  done,  we  may  have  recourse  to  Mr.  Troughton's  expe- 
dient of  bisecting  an  odd  number  of  contiguous  divisions. 

It  must  be  observed  too,  that  in  the  bisections  of  all  the 
arches  of  the  same  magnitude,  the  position  of  the  point  d 
on  the  frame  remains  unaltered  ;  but  its  position  must  be 
altered  every  time  the  magnitude  of  the  arch  is  altered. 

It  is  scarcely  necessary  to  say,  that  the  bisections  thus 
made  are  not  intended  as  the  real  divisions,  but  only  as 
marks  from  which  they  are  to  be  cut.  In  order  to  make 
the  real  divisions,  the  microscope  must  be  placed  near  the 
point,  and  the  support  d  must  be  placed  so  tliat  d  5  shall  be 
a  tangent  to  the  circle  at  $.  The  w  ire  of  the  microscope 
must  then  be  made  to  bisect  one  of  these  marks,  and  a 
point  or  division  cut  with  the  point,  and  the  process  con- 
tinued till  the  divisions  are  all  madu. 

It 
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It  is  plain  that  in  this  way,  without  some  further  pre-* 
caution,  we  must  depend  on  the  microscope  not  aheriug 
its  position  in  resptjct  of  the  point  during  the  operation  ; 
for  which  reason  I  siiould  prefer  placing  the  axis  of  the 
Tcicrascope  at  exactly  the  same  distance  horn  the  c^-ntre  of 
motion  d,  as  ihe  point;  but  removed  from  it  sideways,  by 
nearly  the  semi-chameter  cf  ihe  object  glass;  so  that  hav- 
ing made  the  division,  we  m.n'  move  the  l)eam  compass  till 
the  division  comes  within  ihe  field  of  the  niicroscope,  and 
then  see  w  hether  it  is  bisected  by  the  wire,  and  consequently 
see  whether  the  microscope  has  altered  its  place. 

In  tlie  operati(^n  of  bisection,  as  above  described,  it  may 
be  observetl,  that  if  the  two  scratches  are  placed  so  near  to- 
gether, that  in  making  the  second  the  p(;int  of  tlie  compass 
runs  into  the  burr  raised  by  the  first,  there  seems  to  be 
some  danaer  that  the  point  may  be  a  little  deflected  from 
its  true  ctjurse  ;  though  in  Bird's  account  of  his  method, 
I  do  not  find  that  he  apprehends  any  inconvenience  from 
it.  One  way  of  obviating  this  inconvenience,  if  it  does 
exist,  would  be  to  set  the  beam  compass  not  so  exactly  to 
the  true  lenath,  as  that  one  scratch  should  run  into  the 
burr  of  the  other;  but  as  this  would  make  it  more  difficult 
to  judge  ot"  the  true  point  of  bisection,  perhaps  it  might  be 
better  to  make  one  scratch  extend  from  the  circle  towards 
the  centre,  and  the  other  from  it. 

It  is  clear,  that  the  entire  arc  of  a  circle  cannot  be  divided 
to  degrees,  without  trisection  and  quinqueseclion  ;  and  I 
do  not  know  whether  our  artists  have  recourse  to  this  ope- 
ration, or  whether  they  avoid  it  bv  some  contrivance  similar 
to  Bird's  :  nanielv,  that  of  laying  down  an  arch  capable  of 
4:ontinued  i)isection  ;  but  if  the  method  of  quinquesecliou 
is  preferred,  it  may  be  performed  by  either  of  the  three  fol- 
lowing methods : 

First  Method. 

Let  a  a.  (Fig.  £)  be  the  arch  to  be  quinquesected.  Open 
the  beam  compass  to  the  chord  of  one  firth  of  this  arch  ; 
brines  the  niicroseopc  to  <?,  nnd  wiih  the  point  make  the 
scratch  /';  then  bring  the  uiicroscope  to  j\  and  draw  the 
scratch  e\  and  in  the  same  manner  make  the  scratches  d 
an<i  Z'.  Then  mm  the  beam  compas-  half  round,  and  hav- 
ino-  brought  the  microscope  to  a,  make  the  scratch  j6  ;  and 
proceedina:  as  before,  niake  the  scratches  o,  s  and  ^.  Then 
ihe  true  posilicm  of  the  first  quinquesection  will  be  between 
/?  and  jS,  distant  frcun  ,i3  by  one  fifih  f)f  .Z' p  ,  and  the  se- 
cond will  be  distant  from  I  by  two  fifths  of  d  ?,  and  so  on. 

'i'f.en,  in  subdividing  these  arches,  and  striking  the  true 

divisions^ 
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divisions,  the  wire  of  the  microscope,  instead  ofbisectinc^ 
the  interval  between  the  two  scratches,  must  be  brought 
four  times  nearer  to  /3  than  to  b.  But  in  order  to  avoid 
the  confusion  which  would  otherwise  proceed  from  this, 
it  will  be  necessary  to  place  marks  on  the  limb  opj^osite  to 
all  those  divisions,  in  which  the  interval  of  the  scratches  is 
not  to  be  bisected,  showing  in  what  proportion  they  are  ta 
be  divided;  and  these  marks  should  be  placed  so  as  to  be  vi- 
sible through  the  microscope,  at  the  same  time  as  the 
scratches.  Perhaps,  the  best  way  of  forming  these  marks, 
would  be  to  make  dots  with  the  point  of  the  beam  com- 
pass contiguous  to  that  scratch  which  the  wire  is  to  be 
nearest  to,  which  may  be  done  at  the  time  the  scratch  is 
drawn. 

Perhaps  an  experienced  eye  might  be  able  to  place  the 
wire  in  the  proper  manner,  between  the  two  scratches, 
without  further  assistance ;  but  the  most  accurate  way 
would  be  to  have  a  moveable  wire  with  a  micromeler,  in 
the  focus  of  the  microscope,  as  well  as  a  fixed  one  :  and 
then  having  brought  the  fixed  wire  to  b,  bring  the  move- 
able one  to  /3,  and  observe  the  distance  of  the  two  wires 
by  the  micrometer;  then  reduce  the  distance  of  the  two 
wires  to  one  fifth  part  of  this,  and  move  the  frame  till  the 
moveable  wire  conies  to  ^,  and  then  the  fixed  wire  will  be 
in  the  proper  position,  that  is  four  times  nearer  to  /3  than 
to  b. 

It  will  be  a  great  convenience,  that  the  moveable  wire 
Rhould  be  made  in  such  manner,  as  to  be  readily  distin- 
euished  from  the  fixed,  without  the  trouble  of  moving;  it. 

In  this  manner  of  proceeding,  I  think  a  careful  operator 
can  hardlv  make  anv  mistake :  for  if  he  makes  anv  con- 
siderable error  in  the  distance  of  the  moveable  wire  from 
the  fixed,  it  will  be  detected  by  the  fixed  wire  not  appearino* 
in  the  right  position,  in  respect  of  the  two  scratches  ;  and 
as  the  piark  is  seen  through  the  microscope,  at  the  same 
time  as  the  scratches,  there  is  no  daneer  of  his  mistakino- 
v/hich  scratch  it  is  to  be  nearest  to,  or  at  w  hat  distance  it 
is  tx)  be  placed  from  it. 

To  judge  of  the  comparative  accuracy  of  this  method 
with  that  of  bisection,  it  must  be  considered  that  the  arches 
-«/3,  /3  0.  S:c.  though  made  with  the  same  openino"  of  the 
compass,  will  not  be  exactly  alike,  owing  partly  to  irregulari- 
ties in  the  brass,  and  partly  to  other  causes.  Let  us  suppose, 
therefore,  that  in  dividing  the  arch  a  a  into  five  parts,  the 
beam  compass  is  opened  to  the  exact  length,  but  that  from 
the  abovementioned  irregularities  the  arches  a,  o^  (S  $,  $s, 

and 
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and  £  (p  are  all  too  long  by  the  small  quantitv  s,  nnd  that 
the  arches  af^  fe^  ed,  and  d  b  art  ail  too  short  bv  the 
same  quantity,  which  is  the  sujiposition  the  most  linrdvoiir- 
ablc  oT  anv  to  the  exactness  of  the  operation;  then  the 
error  in  the  position  of  p  =  s,  and  the  point  /'  errs  4s  in  the 
same  direction,  and  therefore  t'ne  point  assumed  as  the  true 

point  of  quinqucsection,  will  be  at  the  distance  of  ^  from' 

fi,  and  the  error  in  the  position  of  this  point  —  s  x  1|-. 

By  the  same  way  of  reasoning,  tljc  error  in  the  position 
of  the  point  taken  between  d  and  o  =  s  x  25^. 

In  trisecting  the  error  of  each  pomt  =2  x  1^;  and  in 
bisectine,  the  error  =  s ;  and  in  quadrisecting,  the  error  of 
the  middle  point  =  2  s. 

It  appears  therefore  that  in  trisecting,  the  greatest  error 
we  are  liable  to  does  not  exceed  that  of  bisection  in  a  greater 
proportion  than  that  of  4  to  3  ;  but  in  quin(juesecting  the 
^rror  of  the  tv\o  middle  points  is  9f  times  greater  than  in 
bisecting.  It  must  be  considered,  however,  that  in  the 
method  of  continued  bisection,  the  two  opposite  points 
must  be  found  by  quadrisection  j  and  the  error  of  quinquc- 
section exceeds  that  of  quadrisection  in  no  greater  propor- 
tion than  that  of  six  to  five;  so  that  we  may  fairly  say, 
that  if  we  begin  with  quinqucsection,  this  method  of  di- 
viding is  not  greatly  inferior,  in  point  of  accuracy,  to  that 
by  continued  bisection. 

Second  Mctkod. 

This  differs  from  the  foregoing,  in  placing  dots  or  scratches 
in  the  true  points  of  quinqucsection  and  trisection,  before 
we  begin  to  subdivide.  For  this  purpose,  we  must  have  a 
microsccype  placed  as  in  page  170,  first  par.  at  the  same  di' 
stance  from  the  centre  of  motion  as  the  point  is  ;  and 
this  microscope  must  be  furnished  with  a  moveable  wire 
and  micromefer,  as  in  page  171  ;  and  then  having  first 
made  the  fixed  u  ire  of  this  microscope  correspond  exactly 
with  the  point,  we  must  draw  the  scratches  b  and  /3,  d  and 
J,  Sec.  as  before,  and  bring  the  fixed  wire  to  the  true  point 
of  quinqucsection  between  b  and  /3,  in  the  manner  directed 
in  pa<T^e  226,  and  with  the  point  slrike  the  scratch  or  dot : 
and  if  we  please,  we  may,  for  further  security,  as  soon  as 
this  is  done,  examine,  by  means  of  the  moveable  wire, 
whether  this  intermediate  scratch  or  dot  is  well  placer!. 

The  advantagj  of  this  method  is^  that  when  this  is  done, 
we  may  subdivide  and  cut  the  true  divisions,  by  making 
4he  wire  of  the  microscope  bisect  the  intermediate  scratches, 
instead  of  being  obliged  to  use  ihe  more  troubleaome  ope- 

ratioa 
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ration  of  placing  it  irs  the  proper  proportion  of  distance 
t)etv\een  the  two  extremes. 

This  luethod  cerlainly  requires  less  attention  than  the 
former,  :;nd' on  the  whole  stems  to  be  attended  with  con- 
siderably less  trouble  ;  but  it  is  not  quite  so  exact,  as  we 
are  liable  to  the  double  error  of  placing  the  intermediate 
point  and  of  subdividino:  from  it. 

As  in  this  mettiud  the  intermediate  points  are  placed  by 
means  ol  the  micrometer,  there  is  no  inconvenience  in 
placmg  the  extreme  scratches  /;  and  /3,  he.  at  such  a  di- 
stance from  eacli  other,  that  the  intermediate  one  shall  be 
in  no  danger  of  running  into  the  burr  raised  by  the  ex- 
{reines.  ^ 

Tkird  Method. 

Let  a  a.  (Fig.  3.)  be  the  arch  to  be  quinquesected ;  lay 
down  .[le  arches  ah,  dl\  aiid  da,  as  in  the  first  method; 
thru  turn  the  beam  compass  half  round,  and  lay  down  the 
arches  a  g  and  6  ^  ;•  then,  wirhout  altering  the  frame,  move 
the  moveable  wire  of  the  microscope  nil  it  is  four  times 
nearer  to  5  than  to  e,  and,  having  first  rubbed  out  the  for- 
mer scratches,  lay  them  down  again  with  the  compass 
thus  altered  :  but  as  this  method  "pusse-ses  not  much,  if 
any,  advantage  over  ih-e  second,  in  point  of  case,  and  is 
certainly  inferior  to  it  in  exactni^ss,  a  is  not  worth  while 
saying  any  ih.ug  fiirii:-.!-  about  it. 

Jt  ^vac,  before  said*,  tliat  the  centre  of  motion  of  the 
beam  compass  is  to  be  placed,  so  that  the  [)omt  and  axis  of 
the  microscope  shall  both  be  in  the  circle  in  uhich  the  di- 
visions are  made  ;  but  it  is  neces=arv  to  consider  tins  more  ac- 
curately. Let  A^(lMg.4.)  be  thecircle  in  u  Inch  the  scratches 
are  to  be  made,  ^  the  point  of  the  beam  compass,  which 
we  will  suppose  to  he  exactly  in  this  circle,  d  the  centre  on 
w'hich  It  turns,  and  Aiw  the  wire  in  the  focus  of  the  mi- 
croscope, and  let  in  be  that  point  in  which  it  is  cut  by  the 
circle;  and  let  us  suppose  that  this  point  is  not  exactly  in 
the  line  d^,  then,  when  the  beam  comnass  is  turned  round 
the  circle  w^II  cut  the  wire  in  a  different  point  ^,  placed  as 
much  on  one  side  of  d  ^,  as  m  is  on  the  other,  so  that  if 
the  wire  is  not  perpendicular  U)  d  S,  the  arch  set  off  by  the 
beam  compass,  after  beinu:  turned  round,  will  not  be  the 
same  as  before;  but  if  it  is  perpendicular,  there  will  be  no 
difference  :  for  which  reason,  care  should  be  taken  to  make 
the   wire  exaily   perpendicular  tod$,  which    is  easily  ex- 

4mmed  by  observing  whether  a  point  appears  to  run  alono- 

o 
*  Page  16S. 

it. 
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it,  while  the  beam  compass  is  turned  a  little  on  its  centre. 
It  is  also  necessary  to  take  care  that  the  point  ^  is  in  the 
arc  of  the  circle,  while  the  bisection  is  observed  by  the 
microscope,  which  may  most  conveniently  be  obtained,  by 
placing  a  stop  on  the  support  on  which  that  end  of  tlie 
beam  compass  rests.  If  proper  care,  however,  is  taken  in 
placing  the  wire  perpendicular,  no  great  nicety  is  required 
either  in  this  or  in  the  position  of  d. 

Another  thing  to  be  attended  to,  in  making  the  wire 
bisect  two  scratches,  is  to  take  care  that  it  bisects  thtm 
in  the  part  where  they  cut  the  circle  ;  for  as  the  wire  is 
not  perpendicular  to  the  circle,  except  in  verv  small  arches, 
it  is  plain,  that  if  it  bisects  the  scratches  at  the  circle^  it 
will  not  bisect  them  at  a  distance  from  it. 

There  are  manv  particulars  in  which  my  description  of 
the  apparatus  to  be  employed  will  appear  incomplete;  but 
as  there  is  nothing  in  it  which  seems  attended  with  dif- 
ficulty, T  thought  it  bi::5t  not  to  enter  further  into  particu- 
lars, than  was  necessary  to  explain  the  principle,  and  to 
leave  the  rest  to  any  artist  who  may  choose  to  try  it. 

It  is  difficult  to  form  a  proper  judgement  of  the  con- 
veniences or  inconveniences  of  this  method,  without  ex- 
perience;  but,  as  far  as  J  can  judge,  it  must  have  much 
advantage,  both  in  point  of  accuracy  and  ease,  over  that  of 
dividing  by  the  common  beam  compasses  :  but  it  very 
likely  may  be  thought  that  Mr.  Troughton's  method  is 
better  than  either.  Whether  it  is  or  is  not,  must  be  left  for 
determination  to  experience  and  the  judgement  of  artists. 
Thus  much,  however,  may  be  observed,  that  this,  as  well 
as  his,  is  free  from  the  difficulty  and  inaccuracy  of  setting 
the  point  of  a  compass  exactly  in  the  centre  of  a  division. 
It  also  rertuires  much  less  apparatus  than  his,  and  is  free 
from  any  danger  of  error,  from  the  slipping  or  irregularity 
in  the  motion  of  a  roller  ;  in  W'hich  respect  his  method, 
notwithstanding  the  precautions  used  by  him,  is  perhaps 
not  entirclv  iree  from  objection:  and,  what  with  some 
artists  mav  be  thought  a  considerable  advantage,  it  is  free 
from  the  danger  of  mistakes  in  computing  a  table  of  errors, 
and  in  adjusting  a  sector  according  to  the  numbers  of  that 

lable. 
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XXIX.    Oil   M.  Bemetzrteder's  erroneous  Calcidation i 
qf  the   Mariiitndes   of  certain  mu^iccil   IiitervaU,     Bij 

To  Mr.  Tilloch. 

Sir,  VV  hen  T  some  tiiiie  ago  took  np  niv  pen*,  to  combat 
the  erroneous  principles  aciv-anced  by  Earl  StanJiope,  re- 
specting- the  accuracy  of  expressing  'musical  intervals  hy 
Xh^difrrerKF  oF  the  lengths  of  strings  producing  the  sounds, 
I  thought  that  his  lordship  had  an^ exclusive  claim  to  this 
and  other  si^nilar  a-d  ''  important  musical  truths,''  which 
he  has  .  Ivanced  ;  puz  a  folio  work  opening  the  ioncr-way 
was  'his  day  put  into  mv  hands,  en  t.  tl  ed,  '' General 'in- 
structions in  Music/'  hv  M.  Bemetzrieder,  printed  at  Lon- 
don, about  the  year  1780  (as  I  have  been  toldj,  price  one 
guinea.  Who  after  statmg,  at  page  92,  that  a  major  tone 
—  taken  from  a  minor  fourth  — ,  or  —  x    —  produces   ^ 

.  4  4  S      •  f52 

(which  he  calls  a  minor  third)  and  which  taken  from  a  fifth 
3~'  ^^  3"  ^  27  produces  —  (which  he  calls  a  major  third), 
and  mentioning,  that  -  and  -^  are  ratios  usimlhj  assigned 
to  the  3^.  and  III^.,  thereon  subjoins  these  remarks  :  «  It  is 
'•  j)robable,  tiiat  \Iig  facilinj  of  arithmetical  calculation  has 
*'  been  j)rcferred  to  geometrical  exactitude:  besides,  the 
*'  difference  of  the  two  (major)  thirds  -  and  --  is  no  morf- 

"than  -t  (being  the  difference  of  '^,  and  ^|)  the  goih 
"  part  of  a  tone  (because  i^  =  !£2  =  1)  ^-hich  is  let- 
^f  ier  perceived  hj  the  imderstanding  than  hi  the  ear  ;  the 
^'  (major)  third  ^  is  a  90th  part  of  a  tone  lov.cr  than  the 
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'^  ^hird    -.     The  difference  of  the   two  minor  thirds  -^ 

27   .         1  -  ^ 

*'  and  ~  is  ■— ;  the  (minor)  third  |-,  is  -^  too  acute;'* 
tor  as  above,— -  -_  =  -_  =  _   and  still  proceeding  as 

1  X  834  8  07  ^ 

aoove,  ~^^^-  z=  --;  or,  ^  is  more  than  ~  by  an  S3}  part 
of  the  same  tone  (~^  as  above.  Now,  if  instead  of  taking 
the  Tiunicrical  differences  of  the  thirtis,  in  Mr.  B.'s  erroncou'5 


•    Sec  o'.ir  27th  Y.lume,  prig^c  198,  and  3?d  Vulumc,  pa^e  254  and  J  — 

method. 
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method,  the  ratios  had  been  subtracted  thus.  —--  x  ^  = 

320  80  ,5  S2  IGO  80      ,  ,  ,  ,     , 

. — .  =r  — ,  and  —  X  —  =  -7 —  =  -r-  the  results  would   be 

3'34  SI  '  6  -21  lrr2  81  _ 

the  major  comma  in  both  instances,  instead  of  one  being 
a  90th,  and  the  other  an  83^rd  pari  of  a  tone,  neither  of 
which  arc  much  different  from  one  ninth  part  of  what  they 
ou^r/it  to  he,  being  altogether  the  produce  of  egregious 
blundering;  for  the  major  comma  is  known  to  be  nearly 
the  9-i-th  part  of  a  major  tone,  or  more  exactly,  9-48141  x 
c  =  T.  And  thus  we  see,  that  the  error  of  a  whole  comma 
is  said  by  this  gentleman  not  to  be  perceivable  by  the  ear  ! 
and  s^uided  as  I  suppose  by  the  above  erroneous  principle, 
be  has  added  to  the  confusion  which  already  reigned,  as  to 
the  names  of  intervals,  by  giving  many  new  and  abaurd  ones; 

for  instance,  he  calls  — —  a  superfluous  second,   although 

it  exceeds  a  minor  third  in  magnitude,  ----^  he  calls  a  di- 

minished  third,  although  the  same  is  less  than  a  minor  tone, 
or  comma- deficient  major  second,  and  so  of  many  ot-hers. 

At  par^e  llC  he   asserts,  that  1,    ,  and     -  are  not  the  Har- 

r    ^  3  5 

monicals  or  ^'  replies'*  of  a  sound,  but  1,  ~  and   --   ! 

Hoping,  Sir,  that  this  will  be  the  last  time  that  I  shall 
have  to  expose  such  gross  ignorance  in  authors,  on  the  nature 
and  fundamental  principles  of  musical  calculation, 

I  remain  yours,  8cc. 

Westminster,  12th  March  1810.  JOHN  FaREY. 


XXX.  On  the  Culture  oj  Parsnips,  and  their  JJtility  in 
feeding  Cattle,  By  Charles  Le  Hardy,  Esq.,  of' the 
Island  of  Jerseij^. 

Sir,  -H-AVIng  observed  in  the  book  of  Premiums  offered  bv 
the  Society,  that  they  wished  for  inforrhationonthe  culture  ot 
parsnips,  which  are  much  used  in  the  island  or  Jersey  ; — as 
having  practised  it  for  many  years,  I  take  the  liberty  to  com- 
municate what  I  know  on  the  subject,  with  the  result  of 
some  comparative  experiments. 

The  culture  of  parsnips  and  beans  is  looked  upon  as  one 
Af  the  regular  courses  of  crops  in  the  island.  There  is  no 
farmer,  be  the  extent  of  his  grounds  ever  so  small,  who 

*  From  Transactions  of  the  Sotiety/or  Ihe  EncoiiragenmU  of  Arts,   Manu- 

factares,  and  Cominerce,  for  1809. The  Society  voted  their  silver  medal 

to  Mr.  Le  Hardy  for  this  communication, 

does 
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does  not  yearly  plant  a  proportionate  quantity,  for  the  pur- 
pose of  fattening  his  hogs  and  cattle,  or  of  feeding  his  niilcti 
cows. 

A  few  years  ago,  the  culture  of  potatoes  was  substituted 
by  some  farmers  to  that  of  parsnips,  and 'apparently  with 
tdvaniaee;  but  further  experience  has  brought  them  back 
again  to  their  former  practice.  Potatoes  produce  more 
weight  and  measure  on  a  given  extent  of  ground,  and  may 
i)e  cultivated  with  less  expense  ;  still  the  parsnip  is  found  to 
answer  best  for  the  farmer's  purpose.  A  perch  of  the  island, 
which  is  twenty-four  square  feet,  will  produce  on  an  average 
crop,  seven  cabots  of  potatoes,  each  weighing  forty  pounds; 
the  same  extent  in  parsnips  will  only  average  six  cabots, 
which  weigh  only  thirtv-five  pounds  each,  making  twenty 
pounds  weight  in  favour  of  the  potatoes; — but  they  are  not 
so  nutritious  as  parsnips. 

Parsnips  will  thrive  almost  anv  where,  but  better  in  a 
deep  stiff  loam.  They  are  generally  cultivated  in  the  island 
after  a  crop  of  barley,  in  the  following  manner. — At  the 
end  of  Januarvor  the  beginning  of  February,  the  soil,  which 
requires  for  that  purpose  to  be  stirred  from  the  bottom,  is 
either  ducr  with  spades  after  a  skimming  plough,  or  wiih 
two  ploughs  of  different  shapes  following  one  another.  The 
latter  of  the  two,  invented  some  years  ago  by  a  farmer  in 
the  island,  will  2:0  to  a  depth  of  fifteen  inches.  In  both 
these  ways  the  neig^hbouring  farmers  assist  each  other:  in 
the  season,  it  is  not  uncommon  to  see  forty  or  fifty  men  ia 
one  field  digrring  after  a  plough.  When  the  large  plough 
is  used,  less  men  are  required,  but  more  strength  of  cattle  ; 
two  oxen  and  six  horses  are  the  team  generally  used.  Those 
days  are  reckoned  days  of  recreation,  and  tend  to  promote 
social  intercourse  anions:  that  class  of  men. 

After  the  ground  has  been  tilled  in  this  way,  it  is  coarsely 
harrowed,  and  a  sufficient  number  of  women  are  provided 
to  plant  beans.  These  are  dibbled  in  rows  three  by  three 
•  ••••■•;•  at  the  distance  of  five  feet  from  row  to  row. 
Two  women  may  plant  one  vergee  in  a  day  :  two  vergees 
and  a  half  being  equal  to  an  English  acre.  Three  sixtenniers 
of  parsnip  seecT  (about  \  of  a  Winchester  bushel)  are  then 
sown  upon  each  vergee,  and  the  whole  is  finely  harrowed. 

This  crop  now  requires  no  attendance  till  the  month  of 
May  when  \\eedinc:  becomes  necessary.  This  is  the  most 
expensive  part  of  the  culture.  It  is  generally  done  by  hand, 
with  a  small  weed.ng  fork  ;  and  as  the  parsnips  require  to 
be  kept  very  clean,  the  expense  is  proportionate  to  the 
Quantity  or  weeds.    This  last  summer  four  women  were  em- 

Vol.  35.  No.  143.  March  ISIO.  M  ployed 
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ploved  jtwenty-eighulays  each  in  vveedincr  about  five  vergccs. 
1  tried  a  hx  perches  with  the  hand-hoc,  and  thinned  them 
|.ike  l•unl^)^.;  thev  proved  finer  than  those  which  were 
hand-weeded.,  in  Guernsey  tliey  make  use  of  the  spade  tor 
that  purpf)sej 

\v)  the  beginning  of  September  the  beans  are  pulled  up 
'fromj  among  the  parsnips,  and  about  the  latter  end  the 
-diafLiing  bciiins.  The  instrument  used  is  the  common  thrce- 
proUi^t^d  fork.  Tliis  work  is  done  gradually  as  the  cattle 
•want  thc,m,  till  the  ground  requires  to  be  cleared  for  sow- 
ing: wheat,  which  after  parsnips  is  generally  done  about  the 
middle  of  December.  .They  are  reckoned  an  excellent  fal- 
low for  that  kmdof  grain,  and  the  finest  crops  are  generally 
-tliose  which  succeed  them  ;  as  it  is  a  tap-rooted  plant,  it 
does  not,  like  the  potato^,  impoverish  the  surface,  but 
leaves  it  mellow  and  free  from  w,eeds,  to  a  succeeding  crop. 

When  parsnips  require  to  be  kept  for  the.  use  ot  cattle, 
thev  are  brought  rhy  under  sheds,  and  will  keep  good  with- 
out, any  care  1. 11,  the.  end  of  March.  Should  they  require 
to  be..lcept  lo]ng^r,i  t,hey  are  laid  in  double  rows  over  one 
anolher,  their  heaxJj»jpuL\\ard,  with  alternate  strata  of  earth, 
which,  when  Irais^'ied,  have  the  appearance  of  small  walls, 
pXy^  if  iiiade  circular^of  s^mall  towers.  Those  for  seed  are  al- 
jXva)^S;p[reserv,ad  All  this  manner,  and  sometimes  carrots  and 
^beets  for  culinary  purpose  si 

p,  jParsnips  are  noi  injured  by  frost ;  after  having  been  fro- 
rZ#n,  ihe-y  are  iit  for  v^etation  :  the  only  sensible  alteration 
-is'  their  acquiring  a  sweeter  taste,  and  by  that  perhaps  be- 
Jpoini,r.<^  niore  ,nutriti}"e.  They  are  giver,  raw  to  hogs  and  to 
5)Qr^A^dx^ttle.  .Though  horses  are  fond  of  these  roots,  they 
arc  not'  suffered  to  eat  them,  as  thev  make  tlieuj  languid, 
-ai\d.ajre  apt  to  irjure  .their  sight.  Their  leaves  when  wet  are 
•so  cauatic  as  to  blister  tbic  hands  of  the  weeders,  and  some- 
.liiues  to  occa-ion  a  violent  inflammation  in  the  eyes  and 
udders  of  the  cattle  feeding  upon  them. 

;/  Qows  fed  on  parsnips  in  tlie  winter  months^  give  a  greater 
.^quantity  of  milk  and  butler,  and  of  better  flavour,  than 
.those  fed  upon  potau>e5.  The  butter  is  nearly  eqnal  to  liiat 
from  sorina;  srras^.  Though  the  root  of  this  plant  has  tlie 
quality  of  miproving;  that  article,  it  must  l)e  ob.served,  that 
the  leaves cive  it  a  very  disagreeable  tastt,  which,  however, 
u  of  n^  consequence  when  intended  to  be  potted,  as  it  goes 
oH  in  a  slUyri  lime. 

Parsnips  are  dangerous  food  for  sows  before  they  farrow, 

anU  mi:^ht  occasion  them  to  lose  their  litter.     Hoiis  may  he 

^latieiud  with  them  in  about  six  weeks.     It  is  the  custom 

duriniT 
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darincr  that  time,  to  thicken  their  swill  with  the  meal  of 
beans  and  oats  ground  together.  Pork  fattened  in  this  way 
is  verv  lirm,  and  does  not  waste  iii  boiling. 

Horned  cattle  may  be  fattened  with  parsnips  in  about 
three  months.     I  never  knew  them  used  for  sheep. 

It  is  the  general  opinion  in  the  island,  that  hogs  or  cattle 
fed  on  parsnips  may  be  brought  in  a  condition  for  slanghler- 
ing  in  less  time,  and  with  half  the  quantity  that  would 
be  required  of  potatoes.  The  butchers  are  sensible  of  the 
superiority  of  the  former,  and  will  give  a  halfpenny  per 
pound  more  for  cattle  fattened  with  them,  than  for  such  as 
have  been  fed  any  other  way.  Upon  inquiry  I  was  inform- 
ed, ihev  always  contained  a  greater  quantity  of  tallow. 

This  I  believe  to  be  a  full  account  of  the  culture  and  use 
of  the  pars!iip,  and  a  just  comparison  with  the  potatoe. 
Should  the  Society  wish  any  further  information,  either  on 
this,  or  on  n)v  Telegraph,  I  shall  think  myself  in  duty 
bound  to  give  it. 

I   remain,  sir, 
Your  most  obedient  humble  servant, 

Charles  le  Hardy< 

The  above  communication  was  accompanied  with  certi- 
ficates of  the  correctness  of  the  statements  which  it  contains. 


XXXI.  Anahjsis  of  the  Carlonated  Chalybeate  JVell,  lately 

discovered  at  Middteton  Hall,  the  Seat  of  Sir  William 

Paxton,    Kf.,    near  Llanarthiiey    in    Carmarthenshire. 

Coinmunlcaled  by  Mr.  Howkll.   Tlie  Analytical  Results 

from  an  Anahjsis  of  Mr.  Ace  cm. 

iViEDiciNAL  waters  have  from  time  immemorial  been 
much  resorttd  to  by  the  aiilicted  ;  and  niany  traditionary 
as  well  as  written  accounts  of  their  virtues  have  been  trans- 
mitttid  fronv  one  a^e  to  another. 

Diiring  the  first  eflorts  of  science,  accident  seems  to  have 
given  so-Fie  of  these  waters  an  illegitimate  value,  and  pre- 
judice or  fiction  clothed  others  with  mvstery. 

Before  the  Christian  sera, the  effects  of  particular  waters 
were  kiiow-n  ;  and  to  some,  such  as  the  fabled  waters  of 
Lethe,  supernatural  powers  were  attributed.  Soon  after  the 
commencement  of  that  jera^  medicinal  sprines  increased 
every  \\  here,  and  superstition  found  in  almost  every  situa- 
tion a  holy  or  canonized  well.  The  first  rays  of  reform- 
ation exposed  the  impotency  of  manv,  and  the  imehastened 
^liire  that  to^>  often  lcad>^  into  extremes^  brought  others  de- 

iSi  2  servcdiv 
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sen'edly  into  contempt.  Those  individuals,  however,  wlio 
had  received  benefit  from  particular  springs,  could  not  t'or- 
jret  their  obJiL^aiions ;  and  others  beino-  dailv  relieved,  a  series 
of  evidence  presented  itself  that  could  noi  be  resisted  ;  and 
therefore  a  few  springs  retained  their  celebrity,  whilst 
others  fell  into  deserved  neglect. 

The  medicinal  sprir.g  under  consideration  has  been  lately 
discovered  in  the  park  of  Sir  William  Paxton,  ai  Middletoii 
Hall,  near  Llanarihney.  The  medicinal  etlect  which  this 
spring  has  already  produced,  bids  fair  to  hope  ihat  this  water 
will  occupy  a  very  distinguished  place  amoncr  those  fountains 
of  health  which  can  never  be  viewed  with  indifference.  The 
water  of  this  spring  has  been  analysed  by  Mr.  Accum  of 
London.  Omitting  to  slate  the  analytical  processes  by  which 
this  philosopher  renders  his  results  legitimate,  it  will  be  suf- 
ficient to  announce  the  summary  of  the  analysis,  which  is  as 
follows : 

Gazeons  Contents  in  100  Parts. 

cubic  inches. 

Carbonic  acid  gas       -----     16*50 
Atmospheric  air    -----     -      4*50 

Cubic  inches  21* 
Solid  Contents  in  100  Parts, 

grains. 

Carbonate  of  iron  ------  5*25 

^Juriate  of  soda  ------  "G'OO 

Carbonate  of  lime  ------  4-75 

ISIuriale  of  lime  ------  3-25 

Sulphate  of  lime  ------  g-OO 

Grains  21 '25 


ir.  0)1  the  Preparation  of  a  Flhrous  Substance  from 
Bean  Stalks^  a/jplk'al'le  to  the  Uses  for  iv hie h  Hemp  is 
enipioijtd,  Pyy  the  Rev.  James  Hall,  (f  JFalthamstoic*, 

Sir,  -i  HO  Lull  it  has  not  been  attended  to,  nor,  so  far  ai 
1  know,  iias  ever  been  mentioned  by  any  one,  yet  it  is  cer- 
tain that,  according  to  its  size,  every  bean  plant  contains 
from  20  to  35  filaments,  or  fibres,  running  up  on  the  out- 
side, under  a  thin  membrane,  from  the  root  to  the  very  top 

*  From  Trawiactioris  of  the  Society  for  the  Kncouragement  of /iris,  Mannfac' 

tnres,  and  Conimciccy  tux  1 60<>. —The  Society  voted  their  silver  medal  to 

Mr.  H;-ll  lor  this  communication, 

all 
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all  around,  the  one  at  each  of  the  four  corners  htxngrather 
thicker  and  stronger  than  the  rest.  It  is  also  certain  that, 
n<?xt  to  Chinese,  or  sea-grass,  in  other  words,  the  material 
vith  which  hooks  are  sometimes  fixed  to  the  end  of  fishing 
lines,  the  filaments  or  hempen  particles  of  the  bean  plant 
are  among  the  strongest  yet  discovered.  These  with  a  little 
beating,  rubbing  and  shaking,  are  easily  separated  from  the 
strawy  part,  when  the  plant  has  been  steeped  10  or  12  davs 
in  water;  oris  damp,  and  in  a  state  approachinc;  to  fermen- 
tation, or  what  is  commonly  called  rotting.  Washinof  and 
pulling  it  through  hackles,  or  iron  combs,  first  coarse  and 
then  finer,  is  necessary  to  the  dressing  of  bean  hemp  ;  and, 
so  far  as  I  have  yet  discovered,  the  easiest  way  of  separating 
the  filaments  from  the  thin  membrane  that  surrounds  them. 

From- carefully  observing  the  medium  number  of  bean- 
plants  in  a  square  yard,  in  a  variety  of  fields  on  both  sides 
the  Tweed,  as  well  as  in  Ireland,  and  multiplying  them  by 
4S40,  the  nurviber  of  square  yards  in  an  acre,  and  then 
weighing  the  hemp  or  filaments  of  a  certain  number  of 
these  stalks,  I  find  that  there  are>  at  a  medium  about  2cwt. 
of  hemp,  or  these  filaments,  in  every  acre,  admirably  cal- 
culated for  being  converted  into  a  thousand  articles,  where 
strength  and  durability  is  of  importance,  as  well  as,  with  a 
Jitilc  preparation,  into  paper  of  all  kinds  ;  even  that  of  the 
most  delicate  texture. 

Now  since  there  are  at  least  500.000  acres  of  ticks,  horse 
-and  other  beans,  planted  in  Great  Britain  and  Ireland,  and 
since,  where  there  is  not  machinery  for  the  purpose,  the  poor, 
hoth  youUii"  and  old,  females  as  well  as  males,  belonsciuii;  to 
each  of  the  9700  parishes  in  England,  8cc.  where  beans  are 
raised,  might  (hemp  having  risen  of  late  from  6o  to  120 
pounds  per  ton)  be  advantageously  employed  in  peelino",  or 
otherwise  separating  these  filaments  from  the  strawy  part  of 
the  plant,  after  the  beans  have  been  thrashed  out ;  I  leave 
it  to  the  feelings  of  the  Society  for  the  Encouragement  of 
Arts,  Sec.  to  judge  of  the  importance  of  the  idea  held  out 
here,  not  only  to  the  poor,  but  to  the  land-holders  and  the 
community  at  large. 

It  is  nearly  twelve  months  since,  bv  analv/ino-  its  com- 
ponent parts,  I  discovered  hemp  in  the  bean  plant.  I  would 
have  written  to  you  then.  Sir,  on  the  subject,  and  sent  a 
specimen,  but  that  I  was  trying  experiments  with  other 
plants,  as  T  am  durimjf  niy  leisure  hours  doinjr  at  present  ; 
and  T  wished  to  a-^ccrtain  in  what  degree  this  species  of 
hemp  is  liable  to  injury  from  different  situations,  and  the 
changes  of  the  atmosplicre.     With  a  view  to  this,  J  exposed 
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one  parcel  nearly  12  month?,  lo  all  the  varieties  oF  the  air 
within  doors,  and  kept  another  nearly  as  long  constantli/ 
under  water,  and  find  them  not  in  the  least  injured.  The 
chiet  difference  I  perceive  is,  that  i lie  one  kept  cf)nstantiy 
under  water,  naniely  the  ufiliest  of  the  specimens  sent  you, 
has  assnmed  a  nch  siikv  e;loss,  and  a  much  more  agreeable 
colour  than  it  had  betorc. 

But  thouiih  this   is   the   case  with  bean -hemp  after  it  is 
cleaned  and  dressed,  and  which,  though  stiff  and  hard  when 
dry,  is  pliable  and  easily  managed  when  rather  damp  or  wet, 
it  seems  otherwise  with  it  prerlous  to  its   being  separated 
from  the  straw.     If  bean -straw   be  kcj)t  for  years  under 
water,  or  quite  dry,  it  j^roduces,  I  fuid,  hemp  as  good  and 
fresh  as   at  first.     But  if  the  straw  be  sometimes  wet  ard 
sometirres  dry,   the  filaments  or  fibres  are  apt  to  be  injured, 
The  sp^ecimens  of  bean-hemp  accompanying  this  letter,  in 
the  form  of  oakum   for  caulking  ships,  having  been  long 
exposed  to  the  varieties  of  the  weather,  previous  to   being 
separated  from  the  straw,  is  a  proof  of  its  bting  considerably 
injured.     If  the  straw  of  the  bean  was  scattered  thin  on  the 
ground,  and    exposed    to    the    weather  for   two    or    three 
months,  1  have  uniformiy  found  that  the  hemp,  or  fibres, 
are    loosened,  and  easily   separated   from  the  strawy  part, 
without  any  other  process  than  mtrebj  beating,  rubbing  and 
shakino- them,  and  perhaps  this  is  the  easiest  way  of  (^b- 
tainino-  bean  hemp;  but   then,  from   being   thus  exposed, 
and  the   fermentation  that  takes    place  in   the  strawy  part, 
which  is  of  a  spongv  nature,  comamnicating  itself  to  the 
/ibres,  or  hemp,  I  find  thai  these  are  generally  less  or  more 
injured,  thouah  n:)t  so  much  so,  in  my  opinion,  as  to  pre- 
vent them  from  being  excellent  materials  for  making  paper. 
I  have  also  found,   and  tliC   importance  of  the  idea  will^ 
I  hope,  be  an  excuse  ior  mentionmg  it  hce,  that,  though 
the  water  m  which  bean  straw   has  been   put  to  steep,  in  a 
few  days  generally   acquires   a   black  colonr,  a   blue  scum 
and  a  peculiar  taste,  yet  cattle  drink  it  greed^lv,  and  seemed 
fattened  by  it.     But  my  experiments  have  hitheito  been  on 
too  limited  a  scale  to  be  able,  in  a  satisfactory  manner,  to 
ascertain  this  last  circumstance.     When  the  water  in  which 
bean  sira^\  has  i)een  put   to  steep,  becomes  ioetid,   which  I 
find  it  is  scarcely  more  a])t  to  becom.e  than  conmion  stag- 
nant water,   on  being   stirred   bv  driving  horses   or  cattle 
throuiih  it,  bv  a  stick,  or  m  any  other  way  set  in  motion, 
(as  isihecase  with  all  putrid  water,  even  the  ocean  itselt,) 
the  foetid  particles  fiy  off,  and  the  effluvia  dies  away. 

When  straw  is  to  be  steeped  lor  bean  hemp,  ilie  bean^ 
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are  to  be  thrashed  In  a  mill  :  the  beans  should  be  put  to  the 
mill,  not  at  right  angles^  but  on  a  parallel^  or  nearly  so, 
with  the  rollers,  else  the  straw,  particujarjy  it"  the  beans 
are  very  dry,  is  apt  to  be  much  cut.'  If  the  straw  is  not 
to  be  steeped,  on  putiine  the  beans  to  be  thrashed  at  right 
angles,  or  nearly  so,  with  the  rollers  uf  the  mill,  a  ccrldin 
proportion  of  the  fibres, or  hemp,  niav  easily  be  got  from  the 
straw,  these  beini:  in  general  not  so  uiueh  cut  as  the  straw  ; 
but  often  found  torn  off  and  hanging  about  it  like  fine  sew- 
ing; threads.  The  hemp  thus  taken  off,  thoufh  its'  Ivino 
under  waier  for  months  would  do  it  no  harm,  requires  onlv 
to  be  steeped  a  few  minutes,  drawn  through  a  hackle  and 
washed,  previous  to  its  being  laid  up  for  use.  If  the  hemp, 
or  fibres,  collected  in  this  way  (which  is  a  fine  lijiht  busi- 
ness for  children,  and  such  as  are  not  able  for  hard  work, 
and  which  requires  no  ingenuitv),  are  intended  only  for 
leaking  paper,  they  require  neither  steeping  nor  hacklinrrs, 
but  only  to  be  put  up  into  parcels  and  kept  dry  till  sent  off 
to  the  manufacturer. 

The  straw  of  beans  contains  a  saccharine  juice,  and  is 
liighly  nutritive,  perhaps  more  so  than  any  other;  and,  like 
clover,  the  prunings  of  the  vine,  the  loppines  of  the  fig- 
tree,  Sec.  produces  a  rich  infusion,  and  commonly  fine 
table-beer,  as  well  as  an  exceUtiit  spirit  by  distillation.  It 
is  the  hemp  or  fibres  that  prevents  cattle  from  eating  itl 
The^c,  like  hairs  in  human  food,  make  cattle  dislike  it. 
The  collecting  of  it,  therefore,  should  never  be  neglected, 
nor  the  boys  and  girls  in  workhouses  and  other  places  be 
permitted  to  be  idle,  while  business  of  this  kind  would  evi- 
dently tend  both  to   their  own  and   iheir  employers'  ad- 
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It  is  a  fact,  that  about  the  generality  of  mills  for  beating 
and  dressing  hemp  and  flax,  a  large  proportion,  in  some  in- 
land places  both  of  Great  Britain  and  Ireland,  amounlino- 
nearly  to  one-half  of  what  is  carried  thither,  is  cillier  left 
there  to  rot,  under  the  name  of  refuse,  or  thrown  away  as 
of  no  use,  because  too  rough  and  short  for  being  spun  and 
converted  into  cloth.  Now,  from  the  experiments  I  have 
tried,  and  caused  to  be  tried,  I  have  uniforndy  found,  that 
tliough  too  rough  and  short  for  being  converted  into  cloth, 
even  of  the  coar-est  kind,  the  refuse  of  hemp  and  flax,  on 
being  beat  and  shaken,  so  as  to  separate  the  strawy  from  the 
stringy  particles,  which  can  be  done  in  a  few  mitiutes  by  a 
mdl  or  hand  labour,  as  is  most  convenient,  becomes  thereby 
as  soft  and  pliable,  and  as  useful  for  making  paper,  as  tbie 
longest,  and  what  is  reckoned  the  most  valuable  part  of  the 
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plant,  after  it  has  been  converted  into  cloth  and  worn  for 
years. 

In  its  natnral  state,  it  is  true  the  refuse  of  hemp  and  flax 
is  generally  of  a  brown  and  soinewhat  dark  colonr.     But 
wiratofthat?  By  the  application  of  nuiriatic  acid,  oil  of 
vitriol,  or  other  cheap  ingredient,  well  known  to  the  che- 
mist, as   well  as  to  every   bleacher,  such  refuse,  without 
beinvT  in  the  hast  injured  for  making  paper,  can,  in  a  few 
hours,  if  necessary,  be  made  as  white  as  the  finest  cambric. 
There  are,  at  a  medium,  published   in   London,  every 
iiiorninc,   16,000   newspapers,    and   every    evening   abont 
145000."    Of  tliose  published  every  other  day  there  are  about 
i 0,000.    The  Snnday  newspapers  amount  to  about  2  5,000, 
and   there  are  nearly  20,000  other  weekly  papers,  making 
in  all  the  enormous  sum  of  245,000  per  week.     At   a  me- 
dium  20  newspapers  are  equal   to  one  pound — hence  the 
whole  amount  to  about  3  tons  per  week,  or  260  tons  per 
annum.     But  though  this,  perhaps,  is  not  one-half  of  the 
paper  expetided   in  London  on  periodical  publications,  and 
what  may  be  called  fugacious  literature,  and  not  one-fourth 
part  of  what  is  othersvise  consumed  in  printinL-houses  in 
tJK'  country  at  large,  yet  there  are  materials  enough  in  the 
refuse  of  the  hemp  and  flax  raised  in  Britain  and  Ireland  for 
all  this  and  much  more. 

Nor  is  this  all  :  h)r  as  the  bine  or  straw  of  hops,  a  cir- 
cumstance well  known  to  the  Society,  contains  an  excellent 
hemp  for  making  many  articles,  so  also  will  it  prove  a  most 
excellent  material  for  making  all  kinds  of  paper.     And  it  is 
a  fact,  that  were  even  the  one-half  of  the  bine  of  hops  raised 
in  the  counties  of  Kent  Sussex,  and  Worcester,  instead  of 
being  thrown  awav,  or  burnt,  after  the  hops  are  picked,  as 
is  commonly  done,  steeped  for  ten  or  twelve  days  in  water, 
and  beat  in  the  same  way  as  is  done  with  hemp  and  flax,  in- 
dependent of  what  might  be  got  fr  jm  bean-hemp,  and  a 
variety   of  articles  well-known  to  the  Society,  there  would 
be  found  anriually  materials  enough  for  three  times  the  quan* 
tity  of  paper  used  in  the  British  dominions. 
I  have  the  honour  to  be, 
wiai  n)uch  respect, 
Sir, 
Your  most  humble  servant, 

James  Hall. 

Streatham,  Jan.  9,  1809. 

To  C.  Taylor,  M.  D.  Sec. 

Certificaies 
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Certijicafes  of  the  Truth  of  the  foregoing  Statement, 

Srreatham,  Surry,  Jan.  9,  1809, 

We,  theundergigiied,  do  hereby  certify^  that  the  speci- 
ments  of  hemp  inclosed  and  sealed  up  by  us,  addressed  to 
Dr.  Taylor,  secretary  to  the  Society  for  the  Encourage- 
ment of  Arts,  Manufactures,  and  Comuierce,  Adelphi, 
Strand,  are  the  produce  of  common  bean  straw  : — That  we 
never  saw  nor  heard  of  bean  hemp  till  lately  ;  when  the 
Rev.  James  Hall,  who  resides  here  at  present,  was  Irving 
experiments  respecting  it  at  Mr.  Adams's  farm.  Mount  Nod, 
and  other  parts  of  this  parish  : — I'hat,  in  the  present  ob- 
structed state  of  commerce  with  the  continent,  it  appears 
to  us  the  discovery  of  bean  hemp  may  be  extremely  useful 
to  the  manufacture  of  canvass,  ropes,  paper,  Sec.  ;--and  that, 
as  it  affords  a  new  and  important  prosj)ect  of  employment 
for  the  poor,  we  think  Mr.  Hall,  the  discoverer,  is  deserv- 
ing of  the  approbation  of  the  public.  We  shall  only  add, 
that  as  the  Society  for  the  Encouragement  of  Arts,  Ma- 
nufactures, and  Commerce,  have  contributed  :o  c^ten  in  a 
iiigh  degree  to  the  exertion  of  genius,  the  improvement  of 
the  arts,  and  the  public  good,  we  have  no  doubt  but  they 
will  not  only  take  the  proper  steps  to  prosecute  the  discovery 
and  encourage  the  manufacture  of  bean  hemp,  but  also,  by 
some  mark  of  their  favour,  show  their  approbation  of  Mr. 
HalTs  merit  in  the  discovery  he  has  maue,  as  well  as  of  his 
high  public  spirit  and  liberality  in  communicating  the  dis- 
covery jto  the  public  without  reserve. 

William  Adams,  Mount  Nod. 

Edward  Bullock,  Curate. 

Wm«  Gardner,  Surgeon. 


Streatham,  Sferry,  Jan.  9,  1809. 

These  are  to  certify  to  the  Secretary  of  the  Society  for 
the  Encouragement  of  Arts,  Sec.  London,  and  all  whom  it 
may  concern,  that  having  seen  (at  fir^t  to  our  asionisliment) 
the  Rev.  James  Hall,  who  has  resided  here  for  soaie  time 
past,  procuring  hemp  from  common  bean  straw,  steeped 
some  days  in  water,  we  steeped  some  also,  and  easily  got 
hemp  from  it  ;  there  being  no  myscery  in  the  matter  more 
thati  merely  steeping  the  straw,  peeling  off  the  hemp,  and 
then  washing  and  cleaning  it,  by  pulling  it  through  a  hackle 
or  comb. 

These  are  also  to  certify,  that  having  tried  bean  hemp, 

and 
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and  found  it  to  take  both  wax  and  rosin,  we  have  sewed 
with  it,  aijd  find  the  fibres  of  which  it  consists  in  general 
so  strong,  that  the  leather  never  fLiiled  to  give  way  sooner 
than  the  seam.  We  have  only  to  add,  that  as  hemp  has  of 
late  become  uncommonly  dear,  while  much  of  it  is  bad. 
we  anxiously  wish  the  prosecution  of  the  discovery,  and 
the  appearance  of  bean  hemp  in  the  market;  and  shall,  so 
soon  as  we  hear  of  its  being  spun  and  on  sale^  be  among 
the  first  to  purchase  and  use  it, 

JohnHoune,  Shoemaker. 

Thomas  Alfoud^  Shoemaker. 


Letter  from  Mr.  Hume,  of  Long  Acre,  to  the  Rev, 

James  Halt, 

Sir,  I  INCLOSE  a  specimen  of  the  bean  filaments  or  thread 
which  have  been  submitted  to  the  bleaching  process.  The 
texture  and  strtnoth  seem  not  in  the  least  to  have  been  im- 
paired, but  retain  the  primitive  tenacity  ;  and  I  am  persuaded 
this  substance  will  prove  an  excellent  substitute  for  hemp 
and  fl:ix,  for  the  manufacture  of  various  kinds  of  paper, 
cordage,  and  other  materials.  I  did  not  find  more  difficulty 
in  accomplishino  the  bleaching  of  this  than  in  other  ve<ie- 
tables  which  I  have  occasionally  tried,  and  I  believe  this 
article  is  susceptible  of  a  still  greater  degree  of  whiteness. 
I  remain,  sir, 

Your  very  obedient  servant, 

Jos.  Hume. 

Long  Acre,  Feb.  24, 1807. 

Letter  from  Mr.  H.  Davy  to  the  Rev.  James  Hall, 

Sir,  I  SHALL  inclose  in  this  paper  a  small  quantity  of  the 
bean  fibres, rendered  as  white  as  possible  by  chemical  means. 

it  seems  to  bear  bleaching  ^ery  well  ;  and,  as  to  chemical 
properties,  differs  very  litile  from  hemp. 

The  question,  VVheiher  it  is  likely  to  be  of  useful  applica- 
tion, is  a  mechanical  one,  and  must  be  solved  by  experinjents 
pn  its  comparative  strength.  Jam,  sir. 

Your  obedient  humble  servant, 

H.  DAvy. 
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Alt.  the  productions  of  n,~  ure,  cons^c'.crrd  in  the  point  of 
view  in  which  she  presents  liienj  direcuy  to  our  eyes,  forru 
a  picture  coini)iicaiecl  with  a  niultitude  oF  details,  in  ihe 
nndst  of  which  the  eve  is  lost  at  the  lirsr  olanco,  and  sees 
evcrv  ihing  at  once  wiihout  distinguishing  any  thing. 

With  the  view  of  facilitating  the  sinciy  of  this  picture, 
there  have  been  contrived,  wim  re^nect  to  iTiineral')Gfv,  as 
with  zoologv  and  botanv,  methodical  distributions  of  ihe 
Subjects  winch  are  therein  embraced  ;  their  different  pans 
have  been  dissected  in  iniaginatiouy  so  as  to  form  a  kind  of 
factitious  table,  ivith  which  we  may  afterwards  compare  the 
former,  and  which  serves  it  as  a  kind  of  explanation. 

However  slightly  we  reflect  on  the  proirress  of  these 
methodical  arrangements,  we  may  easily  perceive  that  thev 
are  founded  on  the  faculiv  possessed  bv  the  hunian  mind 
of  regardino;  certain  qualities  in  an  object,  bv  abstracting 
others;  and  of  raising  ourselves  gradually  from  particular 
to  general  ideas. 

Thus,  when  speaking  of  an  oak  as  a  determinate  object 
which  I  can  point  out  with  mv  fiuoer,  I  make  no  abstrac- 
tion ;  I  consider  in  the  ol)jecl  which  i  name,  all  the  qualities 
that  can  accord  with  it  :  in  a  word,  1  designate  an  indivi- 
dual, i.  e.,  a  being  which  has  a  particular  existence.  But 
if,  in  pronoL'.ncing  the  w  (ird  oak,  I  have  not  seen  any  par- 
ticular oak,  then  I  abstract  the  idea  of  a  particular  ex- 
istence ;  I  designate  in  general  a  collection  of  individuals 
similar  in  all  their  parts,  and  this  collection  is  what  is  called 

a  SPECIES. 

The  sense  in  which  1  have  laken  the  word  Oak  (or 
Quercic^)  is  that  which  every  bodv  attaches  to  it  in  ordinary 
lan^iuage.  Now,  on  comparing  the  individuals  of  thie 
species  in  question  with  those  of  another  species,  to  which 
the  name  of  Holm  Oak  (I/ex)  has  been  given,  I  remark 
that  the  latter  have  the  organs  of  the  tlowcr  similarly  con- 
structed, and  that  their  fruits  are  acc^rns  also  ;  but  that  they 
ditfer  from  each  other  in  several  respects,  and  pariicularlv 
in  the  form  and  coniistence  of  the  leaves  ;  which  in  the 
former  are  broad,  soft,  ami  terminated  bv  round  lobes,  and 
in  the  latter  narrow  and  indented  at  the  ed2;es.  I  can, 
ther^fore^  fix  n.iy  attention  solely  on  the  resemblance  of  the 

i]ov\cr 
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flouer  .md  the  fruit  in  the  individuals  of  the  two  species, 
kteping  separate  in  my  iniaiiination  alf  the  parts  which 
difler ;  and  in  order  to  adapt  the  nomenclature  to  this 
resenjblauce,  which  alone  occupies  my  mind,  i  shall  extend 
the  name  of  oak  to  both  the  sj)ecies.  Referring  my  mind 
afterwards  to  the  differejices  which  I  have  left  on  one  side, 
I  shall  keep  an  account  of  them  in  language,  distinguish- 
ing hv  the  name  of  common  oak  the  individuals  of  the 
first  species,  and  by  the  name  of  green  oak  those  of  the 
second.  I  shall  then  have  a  genus,  of  which  the  common 
oak  and  the  green  oak  will  be  two  species. 

Bv  a  new  abstraction  I  can  consider  in  the  two  oaks  no- 
thing but  their  size,  ligneous  consistence,  and  the  faculty 
which  they  have  of  existing  a  certain  number  of  years  ;  and 
observing  that  several  kinds  of  productions,  different  from 
oaks,  hare  also  a  great  consistency  and  are  very  long  lived, 
while  a  multitude  of  other  species  are  of  lower  stature, 
more  pliant,  and  exist  a  year  or  two  only,  I  shall  unite,  un- 
der one  and  the  same  idea,  the  first  by  the  name  of  treeSy 
and  I  shall  designate  in  connnon  all  the  others  by  the 
i>ame  of  sfiruh,  I  shall  thus  have  two  great  classes*,  each 
of  which  may  be  subdivided  into  a  certain  number  of  genera, 
which  will  be  groups  of  species.  Finally,  if  1  have  no 
lonf^er  any  regard  but  to  the  faculty  which  all  these  oh- 
jects  have  of  vegetatmg,  and  of  being  nourished  from  the 
juices  of  the  earth,  I  shall  include  them  luider  the  general 
denomination  plant,  and  I  shall  thus  attain,  by  a  series  of 
ideas  always  more  abstract,  the  most  elevated  point  of  view 
of  the  vegetable  kingdom. 

HuiTian  languages  present  a  host  of  examples  of  similar 
abstractions,  which  a  natural  spirit  of  analysis  has  suggested 
even  to  the  vulgar;  and  it  is  by  directing  their  views  in  the 
same  manner  thai  the  learned  have  formed  their  systems 
and  methods.  They  have  merely  subjected  these  methodical 
arranf^ements  to  more  precise  and  more  rational  principles ; 
thev  have  multi|)lied  their  divisions  and  subdivisions,  and 
have  in  some  nieasure  arranj::;ed  them  by  the  indication  of 
the  characters  peculiar  to  the  objects  which  each  division 
contains. 

We  see  from  what  precedes,  that  in  proportion  as  we 
ascend  into  the  course  of  abstractions,  we  connect  together 
a  greater  nuirdjer  oF  beings,  according  to  the  relation  or 
cirarajtcr  analogous  to  the  deo-ree  of  al)straction.     Thus  the 

*  I  do  not  pretend  to  e'^tablisli  rig-orous  limits  here  between  the  divisions 
cf  bixJica,  but  mere!  V  to  give  a  ^kccch  of  the  progress  of  ideas  by  examples 
taken  from  familiar  objects. 

idea 
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idea  which  the  word  tree  expresses,  embraces  inoomparabiy 
more  plants  than  that  which  is  attached  to  the  word  onk^ 
and  the  latter  has  a  ureater  latitude  than  the  idea  presented 
to  the  mind  by  the  word  green  oak.  Reciprocally,  every 
abstraction  from  an  interior  degree  compresses  into  a 
smaller  space  the  number  of  the  objects  to  which  it  is  ex*- 
tended.  What  does  methodizing  effect  then? — [t  divides 
and  subdivides  successively  the  assemblage  of  objects,  ac- 
cording to  their  various  characters  or  relations,  so  that,  at 
every  division,  all  the  characters  enunciated  in  the  preced- 
ing divisions  being  regarded  as  still  subsisting,  the  method 
adds  the  expression  of  a  new  character,  a  new  trait  of  re- 
semblance, which  detaches  the  objects  contained  in  this 
division.  The  more  the  sum  of  the  relations  increases,  and 
the  more  on  the  contrary  the  number  of  objects  with 
which  these  relations  agree  are  diminished,  and  when  this 
sum  is  the  greatest  possible,  when  it  is  extended  to  all  the 
faces  of  the  objects  which  it  includes,  each  of  these  objects 
is  considered  as  representing  all  the  others,  and  we  say 
that  all  these  objects  are  of  the  same  species. 

On  the  other  hand,  in  proportion  as  the  degree  of  abs- 
traction is  raised,  the  number  of  subdivisions  which  an- 
swers to  this  deoree  diminishesi :  and  it  was  this  manner  of 
regarding  methodical  order  that  the  illustrious  Bacon  had 
in  view,  when  he  compared  Nature  to  a  pyramid  the  base 
of  which  was  occupied  by  an  almost  infinite  number  of 
individuals  :  above  this  base  rise  the  species  formed  by  the 
assemblage  of  individuals,  and  which  are  consequently  ex- 
tended over  a  narrower  space  than  the  base  ;  afterwards 
come  successively  the  genera  composed  of  species,  then 
other  superior  genera  (which  answers  to  our  orders  and 
classes);  until  Nature,  after  having  become  narrower  and 
narrower,  terminates  in  a  point,  or  in  unity*. 

We  may  also  be  able  to  see  that  the  character  which 
served  to  connect  with  each  other  the  productions  of  oiie 
and  the  same  division,  distinguished  them  from  those  of 
another  division.  Hence,  and  from  all  that  precedes,  re- 
sult two  remarkable  advantages  of  the  method.  The  first 
is,  tp  make  us  acquainted  with  objects  not  only  by  thera- 
iielves  but  also  by  comparison,  each  of  them  being  placed  by 
the  method  in  such  a  manner  that  it  I  urns  in  some  measure 
towards  the  rest  the  side  in  which  it  resembles  them,  and 
presents  in  an  opposite  direction  that  by  which  it  is  distin- 

•  Bacon,  De  /fusment.  Snent.  t.  il.c.l3.  See  the  work  which  has  for 
tt4  title  "  Le  Cliristianiiine  de  Fiancoi*  Bacon."     P^tri?,  an  7,  t.  i.  p.  i. 
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cuisbec!  from  thero.  The  second  advantage  is,  that  after 
■we  have  been  exercised  in  making  applications  from  ihe 
mclhod  to  a  cerlaii)  number  of  objects  already  known,  we 
niay  attain  a  knowledge  even  of  I'iiat  which  would  be  new 
to  us,  by  consulliui..  successively  the  characters  which  ac- 
companv  each  divisuni,  and  liV  making  nee  of  the  n^ethod 
to  inquire  into  the  «iubjecl,  and  to  Jer.rn  from  the  object  it- 
self the  place  which  it  occupies  in  the  method. 

The  'TICS  of  divisions  and  subdivisions  in  mineralogica! 
distributions  is  nenrlv  the  same  as  in  those  which  regard 
organic  bodie»\  This  series,  taken  by  descending  from 
generals  to  particulars,  2;ives  ihe  following  gradation  : 
clasi:es,  orders,  o-enera,  species,  varieties.  But  there  is  a 
sensd^le  difi'ercnee  relative  to  the  methods  used  in  these 
two  departments  of  science,  relative  to  the  manner  in  which 
we  consider  objects,  or  to  the  choice  of  the  methods  em- 
ployed to  classijy  and  characterize  these  objects. 

Thus,  in  botany,  we  call  sp(;cics\\\Q  succession  of  plants 
which  reproduce  each  other.  In  mineralocv,  tl»ere  is  nei- 
ther reproduction  nor  species,  if  we  take  this  term  in  a 
rigorous  acce})tation.  There  is  nothing,  hovv'ever,  to  hinder 
us  from  followino"  the  example  of  Linnaeus,  Bergman,  and 
several  otiier  celebrated  naturalists,  in  applying  the  word 
species  in  a  wider  sense,  to  an  assemblage  of  inorganic 
beinjis  which  have  a  common  basis,  and  the  diflc-rences  of 
which  ought  to  be  refifarded  as  purelv  accidental. 

But  this  leads  us  to  an  important  question,  to  which  it 
does  not  seem  that  sufficient  attention  has  hitherto  been 
paid.  In  what  consists  in  the  present  case  the  type  of  the 
^]:)ecies  ; — and  when  are  we  justified  in  regarding  several  mi- 
nerals as  belonging  to  one  and  the  same  species*  ?  It 
seenvs  at  first  view  as  if  chemical  composition  was  the  basis 
of  this  union  ;  so  that  the  true  notion  of  the  species  con- 
sists in  conceivino;  an  assemblaije  of  minerals  formed  t)f 
the  same  principles  united  to  each  other  according  to  tp.e 
same  laws.  But  we  shall  see  how  n)uch  this  idea  is  sus- 
ceptible of  rcsrriction,  and  to  what  point  even  we  should 
wander  froui  (uir  o!^i.ect,  in  a  multitude  of  circumstauces, 
on  takiivi  it  for  our  (ruide,  in  asacnibliug  oF  varieties  which 
ought  to  biar  one  and  the  same  specific  name. 

*  I  shall  by  and  by  recur  to  the  reasons  which  induced  Tne  to  apply  this 
word, rather  than  tii;it  of  s;erUis,to  the  diirci  cnt  objects  which  in  the  lai.guag-e 
received  nmong  naturalists  have  a  common  na-nc,  such  as  top^iz,  Cfn-rdUly 
^ainel,  «^c.,  or,  if  an  ocichj'eious  suljstance  is  alUKied  to,  the  term  caibona'fd 
tinu-,  s'ilphfJed  iarylts,  ^<£.  It  js  sufficient  for  my  purpose  at  present  to 
■point  out  sncli  of  the  division^  and  subJiviiions  cf  the  u;Cwhod  to  which  I 
give  ti»e  dcncmiuaiion  jijccies. 

In 
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In  order  tTi at  T  mav  be  better  understood,  I  shall  take  an 
example  from  feldapar.  Mr.  Kirwan,  to  whom  we  are  in- 
debted for  a  treatise  on  mineralogy,  in  which  that  cele- 
brated author  has  brought  together,  in  the  development  of 
the  science,  the  external  characters  of  minerals  and  the 
results  of  his  own  researches  as  well  as  of  those  of  other 
chemists,  as  to  the  composition  of  these  bodies,  cites  13 
analyses  of  the  substance  in  question,  to  whicir  we  may 
add  a  14th  made  by  Vauquelin.  Now,  not  only  do  the 
products  vary  among  each  other  in  the  proportions  of 
the  same  principles,  but  there  are  ingredients  which  are 
found  in  certain  products,  and  not  in  others*  Thus 
Mr".  Kin\'an  has  procua'd  from  a  reddish  feldspar  eleven 
per  cent,  of  barytes  and  eight  of  magnesia  ;  whilst  the  re- 
sult obtained  bv  Wieglieb  in  another  feldspar  of  a  red  co- 
lour, furnished  neither  of  these  earths,  but  only  silex  and 
alumint',  with  a  small  quantity  of  oxide  of  iron  and  fluoric 
acid.  Vauquelin  found  about  one  seventh  of  potash  in 
the  feldspar  called  adular,  and  in  the  green  feldspar  of 
Siberia,  and  yet  no  other  analysis  has  presented  this  alkali'. 
Besides,  this  expert  chemist  has  discovered  neither  magnesia 
nor  barytes  in  the  same  mineral. 

Mr.  Kirwan  concludes,  from  the  diflferent  analyses  quoted 
by  him,  that  every  compound  of  silex  and  alumine  (the 
silex  being  predommant)  to  which  is  added  a  slight  pro- 
portion of  lime  and  magnesia,  or  of  lime,  of  magnesia  and 
barytes,  (but  sufricient  to  render  the  whole  fusible  at  a  de- 
gree of  heat  not  exceeding  140",)  would  form  a  feldspar  jjand 
we  ought  not  to  hesitate  in  a:iving  it  this  name,  if  at  the  same 
time  U  presents  alamellous  texture.  But  he  adds  that  iron 
Seems  in  this  case  to  be  an  accidciUal  principle. 

I  do  not  observe  that  this  rule  laid  down  by  Mr.  Kirwan 
leaves  any  thing  to  be  desired,  so  far  as  simplicity  and  pre- 
cision are  concerned ;  but  in  spite  of  the  efforts  of  the 
author  to  render  it  general,  at  the  hazard  of  loading  it  with 
conditions,  it  is  no  longer  applicable  to  the  result  of  the 
analysis  made  by  M.  Vauquelin  of  the  feldspar  known  by 
the  name  of  aJz/./an/ ;  and  finally,  if  we  should  undertake 
to  give  similar  ruks  for  all  miucrah,  the  result  would  be  a 
complication  from  which  it  would  be  difficult  to  extricate 
ourselves,  and  it  would  even  very  probably,  happen,  that 
a  rule  which  should  have  for  its  object  such  a  particular 
species  might  be  applied  nearly  equally  well  to  an  entirely 
different  species. 

I  shall  not  examine  if  all  the  analyses  alluded  to  by  Mr. 
Kirwan  deserve  an  equal  confidence.     But  we  may  at  least 

conclude 
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conclude  that  they  indicate  perceptible  differences  of  com- 
position between  the  specimens  analysed.  I  could  produce 
other  examples  of  a  mineral,  the  different  analyses  of  which 
made  by  skilful  operators  have  given  different  products  ;  and 
we  shall  presently  see  that  this  must  necessarily  take  place 
in  a  variety  of  circumstances. 

Now  I  return,  and  1  ask,  on  what  foundation  Mr.Kirwan 
gives  the  name  of  feldspar  to  the  various  specimens  which 
have  been  the  subjects  of  the  analyses  above  mentioned. 
This  intimacy  surely  is  not  founded  on  the  results  of  these 
analyses;  since  we  should  raiher  be  inclined  to  infer,  from 
the  differences  which  they  have  presented,  that  a  few  at 
least  of  the  substances  to  which  they  are  referred,  con- 
stitute distinct  species.  Ir.  a  word,  it  is  visible  that  Mr. 
Kirwan  has  tacitly  supposed  that,  abstracting  all  considera- 
tion of  the  analyses,  the  substances  in  question  had  been 
regarded  as  feldspars. 

On  perusing  what  has  been  written  by  naturalists  on  the 
subject  of  this  mineral,  we  see  that  its  place  was  assigned 
according  to  a  certain  assemblage  of  characters,  such  as  a 
hardness  capable  of  producing  sparks  with  steel ;  a  leafy 
texture  added  to  its  breaking  into  rhomboidal  fragments  : 
a  specific  gravity  of  about  2*5  ;  a  fusibility  into  a  white 
enamel ;  Sec. 

But  these  characters  are  for  the  most  part  variable  to  a 
certain  point;  and  ihis  variation  may  even  be  extended  far 
cnoucrh,  in  certain  cases,  by  a  consequence  of  that  which 
the  component  substances  undergo.  These  are  so  many 
useful  ways  of  assisting  us  to  recognize  bodies  which  be- 
lono^  to  one  and  the  same  species  ;  but  in  addition  to  their 
not  presenting  to  the  mind  a  sufficiently  simple  and  precise 
idea  of  what  constitutes  this  species,  their  resuUs  are  not 
always  proper  for  tracing  the  limit  which  separates  one 
species  from  another;  and  it  is  on  account  of  our  being  re- 
stricted to  consulting  them  only,  that  we  have  confounded 
the  pyroxene  with  the  amphibolus,  the  chabasie  with 
the  mesotype,  and  so  on  with  several  other  relative  con- 
nexions, the  fault  of  which  will  become  evident  from  what 
we  shall  j^ay  under  the  respective  heads  of  the  substances 
to  which  they  are  referred. 

There  exists  a  character  much  more  solid  and  much 
more  proper  by  its  invariability,  to  serve  as  a  rallying  point 
to  the  different  bodies,  which  belong  to  one  and  the  same- 
species.  This  is  derived  from  the  exact  form  of  the  inte- 
grant molecule,  because  this  form  subsists,  without  any 
sensible  alteration,  independently  of  all  the  causes  which 

may 
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may  cause  the  other  characters  to  vary.  Thus,  in  order 
that  we  mav  not  quit  the  example  of  ttjdspar,  such  in  this 
substance  is  the  arrangement  of  the  natural  joints,  that  the 
molecule  resulting  from  ii  :s  an  oblique-angled  parallelopi- 
pedon,  in  which  the  three  plane  angles  wliich  concur  to  the 
formation  of  one  and.  the.  same  solid  angle,  form  among 
them  a  first  angle  of  90",  a  second  of  1-20°,  and  a  third 
of  111'*  and  a  half;  and  these  angles  will  be  constantly 
the  same  in  specimens  variously  crystallized  ;  in  those  which 
will  (live  bv  ;inalvsis  barvtes  or  potash,  as  well  as  in  those 
which  will  exhibit  no  vestige  of  it. 

And  not  onlv  mav  we  estimate  by  observation  combmed 
w  ith  tliecirv  the  anslcs  of  the  integrant  molecule,  but  we 
even  succeed  in  ascertaining  the  relations  between  its  di- 
mensions, and  there  results  a  geometrical  form  perfectly 
determinate,  which  is  the  same  in  all  the  individuals  of 
the  species,  and  which  presents  as  it  were  a  fixed  point  in 
the  midst  of  the  oscillations  of  all  the  other  characters  ;  so 
that  we  may  even  sav,  that  in  general  the  bodies  of  each 
species  touch  closer  in  the  results  of  the  theory  relative  to 
their  structure  than  in  those  of  chemical  analysis. 

T  do  not  pretend  to  raise  the  character  I  have  just 
mentioned  above  its  real  importance.  1  am  even  led  to 
suspect  the  predilection  which  I  ought  naturally  to  have 
for  that  character  which  belongs  to  a  branch  of  mineralogy 
which  I  have  cultivated  with  particular  care.  But  this 
predilection  does  not  prevent  me  from  staling  a  truth 
which  T  think  useful  to  the  progress  of  science  ;  which  is, 
that  this  character,  borrovyed  from  the  structure,  ought  to 
.have  a  great  influence  in  the  distinction  of  the  species;  and  ' 
bv  necrlecting  it  wc  deprive  ourselves  of  one  of  the  most 
advantaseous  methods  for  the  formation  of  an  exact  and  re- 
gular svstem. 

It  mav  be  objected,  that  the  determination  of  the  inte- 
grant molecule  of  a  bodv  is  frequently  a  delicate,  operation, 
which  requires  minute  experiments,  and  besides  presup- 
poses a  knowledge  of  calculation  which  the  whole  world  is 
not  in  possession  of.  i^ut  chemical  analysis  has  also  its 
difficulties,  and  is  not  the  affair  of  a  moment.  It  requires 
a  good  deal  of  art  to,  employ  the  most  proper  agents  for 
seizing  and  coercing;  prmeiples  invisible,  aitd,  if  we  may 
be  allowed  the  expression,  impatient  to  escape  from  the 
hands  of  the  chemist:  it  requires  art. also  that  the  operation 
may  take  nothing  from  the  result  that  belongs  to  it,  and 
add  nothing  that  is  foreijin  to  it ;  ai'd  sometimes  it  is  only 
by  repeatedly  recurring  to  the  subject,  that  we  succeed 
'  Vol,  35.  No.  143.  March  ISiO.  N  in 
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in  forming  the  faithful  picture  of  the  relations  which  CX-' 
isted  anioncj  these  various  principles  conihined  with  each' 
other  in  th^*  substance  as  vet  untouched.  We  never  pur-' 
cha::?c  at  too  high  a  price  what  contributes  to  the  pcrfectiorr 
oF  a  science,  and  we  ought  not  to  calcuiaie  time  when  it 
is  necessary  to  arrive  at  nnmutable  truths. 

It  will  perhaps  be  eaid  also,  that  a  mineral' snbstance  is 
found  in  compact  or  granulous  masses,  which  refuse  ta 
subnnt  to  any  nrechanical  division.  I  shall  answer,  that 
frequently  also  these  masses  form  a  continuity  with  cry^ 
stalhzed  sul)stances,  or  such  as  have  a' I ameFlated  texture, 
in  such  a  manner  that  it  is  visible  that  thev  are  referred  to 
the  same  species  ;  and  as  to  those  u  hich  we  meet  with  in  an- 
insulated  state,  if  nothing  more  is  then  u  anted  to  determine 
them,  except  characters  less  certain  than  that  which  is  de- 
rived frf)m  the  structure,  it  merely  results  that  we  ought  to 
regret  that  this  last  character  has  not  a  greater  generality; 
and  this  very  regret  is  a  kind  of  avow  al  of  its-  preeminence, 
in  e\erv  case  in  which  it  can  he  employed^. 

Will  it  be  said  that  there  are  ibrms  ef  integrant  mole- 
cules which  are  common  to  substances  of  different  natures?- 
I  shall  observe,  in  the  first  place,  that  this  docs  not  take 
place  except  with  respect  to  solids  which  have  a  peculiar 
character  of  regui'ariiy,  in  such  a  manner  that  in  all  the- 
other  cases  the  form  of  the  integrant  molecule  is-  sufficient 
of  itself  for  determining  the  species.  I  shall  answer  after- 
wards, that  mosi  of  the  substances  which  have  one  com- 
mon molecule  (and  this  may  be  said  of  all  those  which, 
like  the  ductile  metals,  never  have  a  lamellous  texture)  may 
tie  easily,  distinguished  by  other  characters.  For  exampfe, 
the  cube  airrees  best  as  the  integrant  molecule  with  borated 
magnesia,  muriated  soda,  sulphurated  lead,  sulphurated 
iron,  &c. ;,  all  of  them  ascertainable  independently  of  me- 
chanical division.. 

Jn  a  word  :  all  that  I  wish  to  infer  from  this  discussior^ 
is,  that'  the  character  drawn  from  the  structure  ought  to 
occupy  a  very  distincuishcd'  rank  among  those  which  are 
made  use  of  to   mark   the   general   character   (triage)    of 

♦  Sometimes  the  r.irencss  of  crystals  is  alleged  as  a  proof  of  the  scanty 
resources  furnished  bv  trie  character  drawn  from  crystallizati(;n.  This 
dilBcuky  dt)e3  not  stem-to  be  well  fomided,  since  a  single  crystal  clearly  de- 
fined,is  sufficient  to  determine  a  multitude  of  irrc^ulur  masses,  wiiich,  with 
this  crystal,  would  have  relations  indic;uive  of  an  identity  in  nirture :  and  if, 
by  objecting  that  crxstals  are  rri.-<e,  it  is  meant  to  say  that  there  are  several 
mincralo,'?ical  species  which  art  never  presented  under  crystalline  forms, 
I  shall  ask  if  these  are  properly  species  per  .w,  and  not  on  the  other  hand 
mixed  species,  in  the  production ot  wliicli  ditfereut  bpecics  have  concurred? 

original 
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bricinal  bodies  of  one  and  the  same  species.  It  certainly 
has  its  obscure  sides,  and  there  are  circumstances  in  uhich 
it  disappears.  But  wherever  it  shows  itselF,  there  is  a  i:ay 
of  hght  against  which  we  ought  not  to  shut  our  eyes. 

I  shall  add,  that,  with  a  little  experiness  in  applying  cal- 
culation to  theory,  we  may  decide  if  a  given  form  enters 
into,  or  ought  to  be  excluded  from,  any  given  species* 
Thus  we  shall  find  that  the  cube  which  has  been  quoted 
among  the  varieties  of  carbonated  lime  is  foreign  to  the 
crystallization  of  this  substance*.  Now  it  is  easy  to  see 
of  what  service  this  adaptation  of  calculation  must  be,  in 
order  to  separate  the  crystallized  minerals  into  their  re- 
spective species,  assigning  to  each  what  belongs  to  it,  and 
freeing  it  from  what  it  might  have  usurped. 

All  that  precedes  leads  us  to  an  interesting  consideration 
relative  to  the  chemical  composition  of  minerals  :  viz.  that 
the  principles  uhich  concur  to  form  their  intej>rant  mole- 
cules must,  as  I  think,  be  constant,  both  as  to  their  quan- 
tities and  their  qualities,  in  such  a  manner  that  the  sub- 
stances which  cause  a  variation  in  the  products  of  the 
analysis  are  foreiijn  to  the  molecules,  and  merely  interposed 
among  them  in  the  mass  of  the  mineralf.  We  may  com- 
pare a  substance  mixed  with  these  additional  principles  to 
certain  salts  with  which  other  salts  are  accidentally  united, 
as  is  the  case  with  nitre  of  the  first  formation.  When 
we  make  this  salt  undergo  successive  solutions  and  cry- 
stallizations in  order  to  purify  it,  the  liquid  in  no  respect 
alters  the  figure  ot  its  molecules ;  it  only  separates  them 
frotn  each  other,  and  frees  them  from  those  of  the  other 
salts  which  were  associated  with  them,  and  which  had 
gone  for  nothing  in  their  composition.  In  the  same  way 
the  principles  on  which  the  differences  between  the  analyses 
of  various  pieces  of  one  and  the  same  mineral  depend, 
merely  form  with  the  substance  peculiar  to  the  latter  a 
simple  mixture,  from,  which  the  integrant  molecules  would 
come  out  untouched,  if  power  were  not  given  to  us  to  re- 
gulate, if  we  may  be  allowed  the  expression,  their  de- 
parturej. 

From 

•  Vide  under  the  head  Carbonated  Lime,  the  variety  which  we  have 
called  cuboid. 

t  1  even  think  that,  in  the  case  in  which  we  say  that  there  is  an  excess  of 
one  of  the  principles  in  other  respects  essential  to  the  composition  of  a 
mineral,  the  superabundant  part  gees  for  nothing  in  the  formation  of  the 
molecule,  and  ought  to  be  ranked  among  heterogeneous  and  purely  acci- 
dental principles. 

\  These  are  the  accidental  principles  which  produce  a  variation  in  cer- 
tain external  characters,  such  as  colour,  lustre  c£  external  surface,  of  frac- 

N  2  ture. 
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From  these  considerations  it  appears  to  me  that  we 
may  define  a  species  in  nnneralogy  to  be,  yi  collection  of 
bodies,  the  integrant  molecules  oftvhich  are  similar,  and  com- 
posed {if  the  same  cleme?its  united  in  the  same  proportion. 
This  last  condition  generalizes  the  definition,  and  extends 
it  to  substances  which,  having  their  molecules  of  the  same 
configuration,  differ  essentially  in  the  principles  which 
compose  these  molecules. 

Some  mineralogists  are  of  opinion  that  these  collections 
which  I  have  called  species  ought  rather  lo  be  regarded  as 
genera.  But  where  then  would  be  the  species  which 
would  Subdivide  the  genus  ?  Would  these  be  crystals  of 
different  forms?  It  seems  to  me  that  these  modifications, 
which  in  truth  are  the  results  of  so  manv  determinate  laws, 
but  which  after  all  belong  only  to  local  circumstances,  such 
as  the  tlensity  or  other  qualities  of  the  liquid, — do  not  fur- 
nish a  sufficient  reason  for  establishing  specific  distinctions 
between  them.  They  do  not  touch  the  substance,  anil  arc 
confined  to  the  giving  of  different  envelopes  to  one  and  the 
same  nucleus.  Besides,  on  the  supposition  in  question  we 
should  be  embarrassed  with  unshapen  masses,  which  surely 
do  not  deserve  to  be  erected  into  species.  The  same  an- 
swer applies  to  the  hypothesis  on  which  the  species  would 
form  groups,  one  of  which,  for  example,  would  compre- 
hend bodies  regularly  crystallized;  a  second,  concretions, 
&c.  But  let  us  conceive  that  the  molecules  which  pro- 
duced the  concretion  had  been  freely  suspended  in  a  tran- 
quil liquid  ;  they  would  have  assumed  another  arrange- 
ment, and  might  have  formed  crystals.  The  idea  originateii 
by  the  word  species  gees  straight  down  to  the  bottom  of 
the  substance,  and  does  not  stop  at  simple  windings. 
■  We  should  not  be  better  founded  in  regarding  as  so  many 
species  the  mixtures  of  a  substance  with  accidental  prin- 
ciples, which  only  modify  the  principal  species,  but  do  not 
transform  it  into  another  which  may  be  really  distinguished 
from  it.     Even   these  mixed  bodies   only   belong   to   the 


ture,  Sec,  Thus  we  find  at  mount  Vesuvius  crystals  of  pyroxene  "(Augit  of 
Werner),  the  surface  and  fracture  cf  which  have  a  verj'  shining  appearance, 
whereas  amongst  those  of  Norway  several  have  a  rough  and  dull  surface, 
and  their  interior  is  not  very  shining.  Nevertheless  both  are  divided  under 
the  same  angles,  and  have  forms  either  similar,  or  v/hich  may  be  reJcrred 
to  the  same  molecule;  so  that  the  species  to  which  they  belong  preserves  it» 
unity,  in  spite  of  the  ditferences  of  aspect  which  wq  have  mentioned  ;  and 
consequently  these  dilYcrences  are  aU  of  them  at  most  the  index  of  a  varia-. 
lion  in  the  principles  which  concur  in  any  given  way  to  the  composition 
ot  the  suLbtance,but  they  do  not  aiiuoujice  any  variation  in  the  essential 
dud  truly  conitituent  principles. 

principal 
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p'nncipal  specie?,  because  they  admit  of  the  existence,  at 
least  in  part,  of  the  predominant  characters.  If  this  was 
not  the  case,  they  ought  no  longer  to  occupy  a  place  in  the 
method:  they  ought  to  be  thrown  into  the  general  appen-^ 
dix,  in  which  are  placed  the  mixed  substances  called  rocks. 
And  this  shows  how  contrary  it  is  to  the  spirit  of  the  me- 
thod, to  place  on  the  same  line  (as  so  many  particular 
species)  with  the  true  species,  marles,  argils,  schists,  and 
other  bodies,  which  are  onlv  fortuitous  aggregates  of  species 
already  classed  in  other  places  in  the  method,  and  no  one 
of  which  imprints  its  character  on  the  whole;  so  that  wo 
are  even  unable  to  decide  to  what  species  they  ought  to  be 
referred,  as  being  but  a  simple  appendage. 

From  all  that  I  have  said,  we  shall  easily  conceive  how 
important  it  would  be  to  determine  by  the  aid  of  analysis^ 
(with  respect  to  each  sj)ecies)  those  principles  which  concur 
by  themselves  to  the  formation  of  the  integrant  molecule, 
by  operating  on  picked  pieces,  the  composition  of  which 
contains  only  u  hat  cannot  be  dispensed  with,  without  ceasing 
to  be  what  it  really  is,  and  which  had  borrowed  nolhine,  if 
^e  mav  be  allowed  the  expression,  from  the  liquid  in  which  it 
had  originated.  We  should  thus  have  the  limit  from  which 
the  analyses  of  other  pieces  remove  more  or  less,  according 
as  the  latter  contain  principles  purely  accidental,  or  if  one 
of  the  constituent  principles  ir*  found  there  in  excess. 
This  limit  would  give  what  would  be  called  the  analysis  of 
the  mineral  submitted  to  experiment,  and  the  other  results 
would  make  known  the  accidental  diversities  of  which  the 
composition  is  susceptible:  they  would  serve  to  indicate 
to  what  term  a  certain  principle  has  varied  in  its  propor- 
tions, and  to  unveil  the  principles  which  have  only  a  trans- 
itory existence,  and  are  rather  a  surcharge  with  respect  to 
the  mineral  which  contains  them,  as  thev  do  not  contri- 
bute to  its  integrity. 

I  think  I  have  sufficienllv  shown  how  much  stren2:th 
may  be  acquired  by  chemistry  and  mineralogy  by  their 
mutual  cooperation.  Without  the  former  we  should  be 
ignorant  in  what  class  a  mineral  ought  to  be  placed  if  it 
contain?  an  acid,  or  if  earths  onlv  enter  its  comiposition^ 
or  if  it  does  not  conceal  a  metallic  substance  under  the  ap- 
pearance of  a  simple  stone.  Without  the  laUer  art,  it 
would  frequently  be  difficult  to  refer  to  the  tNpe  of  the 
species  the  varieties  which  appertain  to  it.  The  one  indi- 
cates the  first  Y\uk  of  the  cliain,  and  marks  tlie  poinr  to 
which  it  ought  to  be  attached  ;  but  the  interveniioii  of  the 

N3  other 
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other  is  necessary  for  continuing  this  chain  and  arranging 
the  different  links  of  it. 

I  trust  that  this  long  discussion  will  be  forgiven.  T 
thought  it  necessary,  because  it  appeared  to  me  that  at  no 
time  has  the  influence  been  sufficiently  acknovvlediied,which 
mineralogy  ought  to  have  on  a  well-arranged  method  ;  and 
because,  if  there  are  cases  in  which  the  mineralogist  cannot 
refrain  from  saying  to  the  chemist,  Make  me  acquainted 
with  the  substance  which  you  have  analysed. — there  are 
others  in  which  the  chemist,  if  he  is  cautious,  ought  to 
gay  to  the  mineralogist.  Make  me  acquainted  with  the  sul- 
stance  which  I  have  analysed. 

M.  Vauquelin,  who  adds  to  dexterity  of  operating  a  great 
accuracy  of  reasoning,  has  proved  more  than  once,  that  he 
did  not  regard  the  consequences  inferred  from  the  geometry 
of  crystals  as  useless  in  assisting  us  to  fix  the  term  at  which 
the  analysis  ought  to  begin.  Placed  by  circumstances 
beside  each  other,  we  have  frequently  consulted  together 
on  the  subject  of  our  inquiries,  and  the  results  which 
we  attained,  by  two  methods  of  interrogating  nature 
so  different,  were  mutually  of  service  as  guarantees  by 
their  conformity.  I  feel  strongly  the  advantages  which 
this  cooperation  has  produced,  and  I  am  anxious  that  it 
should  be  publicly  known,  that  it  is  in  the  Ecole  des  Mines 
in  France  that  chemistry  and  crystallography,  so  long  se- 
parated, have  contracted  a  strict  alliance,  which  bids  fair 
to  be  of  long  duration. 

If  we  now  resume  the  comparison  between  the  me- 
thods of  botanists  and  those  of  mineralogists,  we  may 
observe  that  the  former  are  entirely  founded  on  charac- 
ters furnished  by  observation  of  the  external  form,  but 
the  latter  having  a  necessary  connexion  with  the  internal 
organization,  which  is  constant  in  all  the  individuals  of 
one  and  the  same  species,  each  of  them  may  serve  as  a 
common  model,  in  order  to  paint  as  if  at  a  single  stroke 
the  entire  species. 

In  the  mineral  kingdom,  on  the  contrary,  in  which  the 
external  characters  undergo  continual  variations,  in  which 
even  the  best  defined  forms  are  only  evanescent  disguises, 
nothing  that  speaks  to  the  eye  can  serve  as  a  foundation  to 
the  method.  Jt  belongs  to  analysis  to  lay  this  founda- 
tion, and  to  regulate  the  order  of  classification,  making  use 
on  all  occasions  of  the  light  afforded  by  crystallography. 
But  this  object  once  attained,  the  observer  must  be  able  to 
ascertain  the  substances  classified  by  methods  independent 

of 
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iof  arialysis,  by  emplovino;  a  choice  of  characters  happily 
combined,  some  of  which  are  presented  as  of  bhemselves 
•to  our  senses,  and  ihe  others  only  require,  for  being  re- 
gularly defined,  prompt  and  easy  operations. 

Here  crvstalloeraphv,  which   had  seconded    analysis  in 
the  tormation  ot   the  method,  wiJl  reappear   to  advantage, 
in    order  to  furnish   characters  founded  on  the   angles  of 
•crystals,  which  ntay  be  nK-asured  m  an  instant. 

Tims  the  means  which  have  presided  in  the  -compc^sition 
of  the  ivieihod  will  be  at  the  same  time  ibo.  most  sohd,  and 
those  which  will  be  the  least  arbitrary,  and  live  means 
which  shall  direct  the  use  of  the  method  will  have  the 
njerit  of  simpiicitv  and  convenience. 

It  iiiav  be  seen  from  what  precedes,  that  a  mirieralocrical 
system,  being  complA'ated   with  characters  irequenllv  bor- 
rowed   from    verv   difierent  considerations,    requires   more 
cautious  proceeding  in    the   person  who  emrdoys  it  than  a 
botanical    system,   the    uniform    and    regular   progress    of 
which  is  traced  according   to  a   modincaiion    which  speaks 
to  the  eves,   in  such  a  manner  that  all   the  labour  of  the 
observer  is  confined  to  the  ditTercnt  application?  of  one  and 
the  sanje  principle.     But  this  inconvenience,  if  it  l)e  one, 
is  compensated  in  a  great  measure  bv  the  acivantaoe  of  only 
having  to  determine  among  a  number  oF  species  incom- 
parably less    than   that   which  botany  embraces  :   and  the 
method  being:  in  this  respect  confined  in  a  narrower  circle, 
the  observer  finds  his  way  more  easily  in  the  midst  oK  the 
circuits  which  he  is  obliged  to  take  in  order   to   attain  his 
object.     We  may  add,    that  even   the  variety  of  the  cha- 
racters winch   he  associates   in   one  and  the  same  inquiry, 
and  the  various  kimls  of  knowlediie  which   he  eoiTibine-s 
with  the  ol;servations  of  what   is  presente-d  to   his  senses, 
contribute    to  ^ive   additional  interest  to  tiie  studv  of  the 
objects   which   mierest  his  mind,  and  to  render  this  study 
at  once  more  gratiiVing  and  iustructiv-e. 

We  have  given  in  the  preliminarv  discourse  a  detailed 
■explaiiation  of  the  methc^d  which  we  have  adopted.  The 
plan  of-"  it  has  been  conceived  in  such  a  manner  that,  Vvith- 
cut  suffering  ourselves  to  fabricate  connexions  disavowed  bv 
nature,  with  a  view  to  anticipate  the  results  of  analysis,  we 
might  prc^fil  bv  all  those  which  should  admit  of  our  esta- 
blishing a  rcgidar  distribution  of  those  parts  of  the  method, 
in  which  the  labours  of  the  chemists  hiive  procured  more 
certain  ajid  better  connected  information.  We  have  di- 
vided llac  v.hole  mineral  kingdom  into  fuur  classes,  th^ 
titles  of  which  we  here  place  before  the  reader. 

Ni  1.  Acidi- 
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1.  Acidiferous  substances  ;  composed  oF  an  acid  united 
to  an  tarth  or  an  alkali,  and  sometimes  to  both. 

2.  Earthy   substances ;  into   the   composition   of  which 
earths  onlv  enter,  united  sometimes  with  an  alkali. 

3.  Combustible  substances  (not  metallic). 

4.  Metallic  substances. 

We  have  also  explained  the  reasons  which  induced  us 
to  choose  the  base  rather  than  the  acid  for  characterizing 
the  genera  of  the  first  class,  and  those  to  which  meiiilic 
substances  belong,  which  have  also  an  acid  for  one  of  their 
eoniponent  principles.  Hence,  in  the  last  place,  the  ne- 
cessity of  modifying,  by  the  help  of  a  verv  simple  inversion, 
the  specific  names  adopted  by  modern  chemists,  when  they 
say  sulphated  Vime  instead  of  sulphate  of  lime  ;  carhuretted 
iroTif  instead  of  carluret  of  iron^  &c.,  in  order  to  m.odify 
the  nomenclature  to  the  system  itself,  and  to  preserve  that 
precision  and  regularity  so  happily  introduced  by  Linnaeus 
into  the  language  of  natural  history. 

The  care  which  we  have  taken  to  restrict  our  method  to 
what  is  founded  on  exact  and  precise  experience,  dictated 
that  we  should  exclude  certain  substances,  the  nature  of 
which  is  not  yet  sufficiently  verified  to  admit  of  our  de- 
ciding whether  they  constitute  distinct  species,  or  if  they 
may  be  referred  to  any  of  the  species  already  classified. 
We  shall  arrange  these  substances  in  a  first  appendix,  in 
which  we  shall  give  the  description  of  them,  detailing  the 
surmises  which  their  characters  n)av  have  already  originated, 
as  to  what  they  would  become  if  better  known.  A  second 
appendix  will  contain  the  substances  which  are  only  ad- 
mixtures of  different  species,  and  among  which  arc  found 
the  aggregates  known  by  the  name  of  rocks,  and  which 
we  shall  therein  more  particularly  describe.  Lastly  ;  there 
will  be  a  third  appendix  for  the  productions  of  volcanos, 
and  for  those  of  subterranean  fires,  but  not  volcanic. 

After  all  it  must  be  remembered,  that  our  methods,  even 
when  best  managed,  represent  nature  but  impericctly  ;  and 
after  havmg  conducted  us  a  certain  lengith  they  leave  us 
to  ourselves.  It  should  seem  as  if  they  had  only  been 
composed  from  selected  pieces,  in  which  the  characters 
which  they  indicated  had  a  clearer  or  belter  pronounced  ex- 
pression. Incomplete  as  they  are,  ho vx  ever,  they  have  the 
precious  advantage  of  putting  our  ideas  in  order,  and  pre- 
pare us  for  a  more  detailed  study  of  their  object.  The  in- 
struction having  been  once  begun  by  the  exact  application 
of  the  principles  to  selected  specimens,  is  more  easily 
^nd  more  happily  terminated,  by  the  close  observation  of 

every 
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every  thi^ig  which  may  be  presented  in  nature  :  and  the  art 
of  advaiitacreouslv  applvim^  the  method,  leads  an  expert 
eve  to  Mild  the  art  of  knowing  bow  to  dispense  with  it 
ahotiether. 

[To  be  continued.] 

XXXIV.    On  the  IdeJiil'y   of  CJumliuyn  a?id   TrnJalum. 
By  William  Kvde  Wollaston,  M.D.  Stc.R,S,* 

VV  iTKiN  a  short  time  after  the  discovery  of  columbinm 
by  Mr.  Hatchett  in  1S01+,  a  metallic  substance  was  also 
discovered  in  Sweden  by  M.  EkebergJ,  differing  from  every 
metal  then  known  to  him;  and  accordingly  he  described 
ihe  properties  by  which  it  might  be  distinguished  from 
those  which  it  most  nearly  resenibled.  But  although  the 
Swed'sh  metal  has  retained  the  name  of  Tantalum  aiverj 
to  ii  bv  M.  Ekcberg,  a  reasonable  det;ree  of  doubt  has  been 
enteriHined  by  chcmiste,  whether  ihese  two  authors  had 
not  in  fact  described  the  same  substances  ;  and  it  has 
been  regretted  that  the  discoverers  themselves,  who  would 
have  been  most  able  to  remove  the  uncertainty,  had  not 
had  opporttnities  of  comparing  their  res[)eciive  minerals, 
or  the  products  of  their  analyses. 

As  I  have  latelv  obtained  small  specimens  of  the  two 
Swedish  minerals  tanta'.ite  and  vttro  tantalitc.  iVom  which 
I  could  obtain  tamahnn^  and  was  verv  desirci-js  of  com- 
paring its  properties  with  those  of  columbium,  Mr.  Hat- 
chett very  obligingly  furnished  me  with  some  oxide  of  th« 
latter,  which  remained  in  his  possession. 

The  resemblance  was  =ucti  in  mv  lirst  trials,  as  to  in- 
duce mc  to  endeavfuir  to  procure  a  furtiier  suoply  of  co- 
lumbium ;  and  by  aj^plication  to  the  trustees  of  the  British 
Museum,  I  was  allowed  to  detach  a  few  grains  from  the 
original  specimoi  analysed  bv  Mr.  Hatchett. 

Notwithstanding  the  quantity  employed  in  mv  analyses 
was  tiius  limited,  I  have,  nevtriheicss,  by  proportionate 
oeconomy  of  the  materials,  Ixcn  enabled  to  render  mv  ex- 
periments sufncien'Jy  nuuK-rous,  a!>d  have  found  so  many 
points  of  agreem.ent  in  ihe  modes  by  which  each  of  tliese 
bodies  can  or  cannot  be  dissolved  or  precipitated,  as  to 
prove  very  sarssfactorily  that  ihe^e  Ainericm  and  SwedisU 
spcciniens  in  iact  contain   the    same  njetal :  and  since  the 

*  Troin  Pl'il.  Tran<=.  lP-09,  Pan  II. 
+  Phil.  Trans,  ibr  18 -.L'. 

+   I'timknjj':  Acadcimcm  HandUngar.    ISO?,    p.  G3. — Jcurr.cl  'r/fy  Mnics^ 
vol.  xii.  p.  245. 

re-agcnts 
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re- agents  I  have  employed  are  in  the  hands  of  every  chc" 
mist,  the  properties  which  I  shall  enumerate  are  such  as 
will  be  most  useful  in  the  practical  examination  of  any 
other  minerals  in  which  this  metal  may  be  found  to  occur. 

In  appearance  the  columbite  is  so  like  tantalite,  that  it 
is  exlrcmely  difficult  to  discern  a  difference  that  can  be 
relied  upon.  The  external  surface,  as  u  ell  as  the  ccjIout 
and  lustre  of  the  fracture,  are  precisely  the  same;  but  co- 
lumbiic  breaks  rather  more  easily  by  a  blow,  and  the  frac- 
ture of  it  is  less  uniform,  appearing  in  some  parts  irre- 
gularly shattered ;  nevertheless,  u  hen  the  two  are  rubbed 
against  each  other,  the  hardness  appears  to  be  the  same, 
and  the  colour  of  the  scratch  has  the  same  tint  of  very 
dark  brown. 

Bv  analysis  also,  these  bodies  are  found  to  consist  of 
the  same  three  intrrtdientsj  a  while  oxide,  combined  with 
iron  and  manganese. 

Either  of  these  minerals,  when  reduced  to  powder,  is  very 
readily  acted  upon  bv  potash  ;  but  as  the  iron  contained  in 
them  is  not  affected  hv  alkalies,  it  appeared  better  to  add 
a  small  proportion  of  borax. 

Five  grains  of  columbite  being  mixed  with  25  erains  of 
carbonate  of  potash  and  ten  grains  of  borax,  were  fused 
together  for  a  few  minutes,  and  found  to  be  perfectly  in- 
coiporated.  The  colour  was  of  a  deep  green,  from  the 
quantity  of  maniianese  present.  The  mass  when  cold 
could  he  softened  with  water,  and  a  portion  of  the  oxide 
could  be  so  dissolved;  but  it  seemed  preferable  to  employ 
dilute  muriatic  acid,  which,  by  dissolving  all  other  ingre- 
dients excepting  calumbium,  left  the  oxide  nearly  white, 
b\'  the  removal  of  iron  and  manganese  that  had  been  com- 
bined with  it. 

The  muriatic  solution  having  been  potired  off  and  neu- 
tralized with  carbonate  of  ammonia,  the  iron  was  then 
separated  by  succinate  of  ammonia  ;  after  which  the  man- 
ganese was  precipitated  by  prussiate  of  potash. 

The  products  thus  obtained  from  five  grains  of  columbite, 
♦fter  each  had  been  heated  to  redness,  were  nearly. 

White  oxide 4  grains 

Oxide  v.\  iron f 

Oxide  of  mano;ancse  .  .  .  -^  ; 
but  it  cannot  be  supposed  that  proportions  deduced  from 
experiments  made  on  so  small  a  scale  can  be  entirely  de- 
pended upon,  although  \.\\^  properties  of  bodies  may  be  so 
discerned,  nearly  as  well  as  when  larger  quantities  are  em- 
pjoyed. 

An 


An  equal  weight  of  lantalite  taken  from   a  specimen, 
which    the   specific  gravity   of   7'3>  vieMed,  by  the  sai 
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of 

same 
t-rratmtnt, 

White  oxide 4^    grains. 

Oxide  of  iron    4- 

Oxide  njaiiganese -f-. 

The  white  oxides  obtained  from  each  of  the>e  minerals 
are  remarkable  for  their  insolubility  in  the  three  common 
nnneraJ  acids^  as  both  Mr,  Halchett  and  M.  Ekeberg  have 
observed, 

i\\  muriatic  acid  they  cannot  be  said  to  be  absolutely  in- 
&r.'lubie  ;  but  they  are  not  sufficiently  soluble  for  the  pur- 
poses ot  analysis. 

In  nitric  acid  they  are  also  nearly^  if  not  perfectly,  inso- 
luble. 

In  sulphuric  acid,  when  concentrated  and  boiling,  the 
oxide  of  columbium  may  be  dissolved  in  small  quantity, 
and  so  also  may  the  oxide  obtained  from  tautalite. 

The  proper  solvent,  as  has  been  observed  by  Mr.  Hatchett 
and  by  M.  Ekebero-,  is  potash  ;  and  as  it  is  not  required  to 
be  in  its  caustic  state,  I  employed  the  crystallized  carbonate 
of  potash  on  account  of  its  puritv  and  uniformity.  Of 
this  salt  about  eioht  grains  seemed  requisite  to  be  fused 
with  one  of  the  oxide  obiamed  from  either  of  these  mi- 
nerals to  render  it  soluble  in  water. 

Soda  also  combines  w  ith  the  oxide,  and  mav  be  said  to 
dissolve  it  ;  but  a  far  larger  proportion  of  this  alkali  is  ne- 
cessary, and  a  larger  quantity  of  water.  And  although  a 
solution  may  have  been  effected  that  is  transparent  while 
hot,  it  very  soon  becomes  opaque  in  cooling,  and  finally 
almost  the  whole  of  the  oxide  subsides  combined  with  a 
portion  of  the  soda  in  a  state  nearly  insoluble. 

When  a  solution  of  the  white  oxide,  obtained  from  either 
of  these  minerals,  has  been  made,  as  above,  with  potash, 
the  whole  may  be  precipitated  bv  the  addition  of  an  acid, 
and  will  not  be  redissolved  by  an  excess  of  sulphuric  acid, 
of  nitric,  of  muriatic,  succimc,  or  acetic  acids. 

But  there  is  a  further  agreement  m  the  properties  of 
these  two  mineral^,  which  appears  above  all  others  lo  es- 
tablish their  identity  ;  for  though  thev  are  both  so  nearly 
insoluble  by  any  excess  of  the  mineral  aculs,  vet  thev  are 
each  completely  dissolved  by  oxalic  acid,  by  tartaric  acid, 
or  by  citric  acid ;  and  the  solution  of  each  is  subject  to  the 
same  limitations;  for  if  the  precipitate  has  been  dried,  ii  is 
become  intr3cla))ie,  and  can  scarcely  be  dissolved  again  till 
after  a  second  fusion  with  potash. 
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If  to  the  alkaline  solution  of  either  of  them  there  be 
added  infusion  of  galls,  prussiate  of  potash,  or  hydrosul- 
phuret  of  potash,  no  precipitate  occurs  ;  but  when  a  suffi-r 
cient  quantity  of  acid  has  been  added  to  neutralize  the  re- 
dundant alkali,  the  infusion  of  galls  will  then  occasion  an 
oraniie  precipitate;  but  prussiaie  of  potash  causes  no  pre- 
cipitate, nor  does  the  hydrosulphuret  precipitate  the  oxide, 
alihouoh  the  solution  may  become  turbid  from  precipita- 
tion of  sulphur  by  a  redundant  acid. 

The  characteristic  precipitant  of  columbium  is  consr- 
quentlv  the  infusion  of  galls ;  but  in  the  employment  of 
this  test  certain  precautions  are  necessary.  For  as  an  ex- 
cess of  potash  may  prevent  the  appearance  of  this  preci- 
pitate, so  also  may  a  small  excess  of  oxalic  or  tartaric  acid* 
prevent  precipitation,  or  dissolve  a  pr(.cipitate  already 
formed.  A  larcrcr  excess  of  citric  acid  seemed  requisite  for 
that  purpose,  and  would  also  dissolve  the  gallat  of  colum- 
bium. In  each  case  the  precipitate  may  be  made  to  ap- 
pear bv  neutralizintj  the  redundant  acid  ;  and  for  this  pur- 
pose carbonate  of  ammonia  should  be  employed  ;  for  al- 
ihoucrh  pure  ammonia  has  no  power  of  dissolving  the  oxide 
alone,  yet  the  eallat  seemed  to  be  perfectly  redissolved  by: 
that  alkali. 

When  HT fusion  of  ffalls  is  poured  upon  the  whiie  oxide 
recent ly  precipitated,  aiul  still  moist,  it  combines  readily^ 
and  forn)s  the  orange- coloured  compound. 

Prussiate  of  potash  occasioned  no  change  in  an  oxides 
that  had  been  purified  by  a  second  fusion  with  potash  ;  but 
it  appeared  to  dissolve  a  small  portion  of  the  oxide,  as  in- 
fusion of  crallf ,  poured  into  the  clear  liquor,  occasioned  a 
cloudy  precipitate  of  an  orange  colour,  though  no  such 
precipitate  took  place  when  the  infusion  was  mixed  with 
the  same  prnssiate  alone. 

Hvdrosulj)}iuret  of  potash  being  added  to  the  oxide,  and 
heated  upon  it,  impaired  the  whiteness  of  its  appearance, 
and  seemed  to  detect  the  remains  of  some  impurity  which  had 
not  yet  been  removed  bv  other  means ;  but  no  appearance 
indicated  the  formation  of  a  sulpliuret  of  columbium. 

From  a  careful  repetition  of  these  experiments  upon  each 
of  the  oxides,  I  see  no  reason  to  doubt  of  their  perfect 
agreement  in  all  their  chemical  properties  ;  but  there  is 
nevertheless  a  very  remarkable  difference  in.  the  specific 
2;ravities-  of  the  two  minerals  from  which  they  are  ex-- 
tracted. 

The  specific  gravity  of  columbite  was  ascertained  by  Mr.. 
Ilatchttt  to  be  5-91s';  that  of  tantalite   was   found   by  M.. 

Ekebera 
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Ekeberg  to  be  7-953  ;  and  I  have  every  reason  to  suppose 
their  results  correct,  since  a  small  Fri^gment  of  the  former 
appeared  upon  trial  to  be  5-87,  while^a  specimen  of  tanta- 
Jite,  weighed  at  the  same  time,  was  as  much  as  7-8.  I 
should,  however,  observe,  tliat  the  specific  gravities  of 
three  other  fragments  borrowed  for  this  purpose  were  not 
so  high,  that  of  one  being  7-63,  of  another  7*53,  and  of  a 
third  so  low  as  7*  15, 

It  is  evident  that  no  variation  of  mere  proportion  of  the 
ingredients  can  account  for  an  increase  of  specific  gravity 
from  5-918  to  7-953,  which  are  in  the  ratio  of  3  to  4  ;  for 
since  columbite  contains  four  fifths  oxide,  if  the  whole  re- 
maining one  fifth  part  in  weight  of  that  oxide  could  be 
supposed  added  to  the  same  bulk,  without  diminution  of 
the  quantities  of  iron  and  manganese,  the  specific  gravity 
would  not  then  exceed  7-1  ;  and  even  if  a  weight  equal  to 
one  third  of  the  whole  were  thus  added,  witliout  increase 
of  bulk,  still  the  aggregate  woidd  not  quite  equal  the 
heaviest  tantalite  in  specific  gravity;  but,  on  the  contrary, 
the  quantity  of  white  oxide  in  ihi'^  specimen  certainly  does 
not  amount  to  six  sevenths,  and  probably  is  not  more  than 
five  sixths  of  the  whole  mass. 

The  only  chemical  difference,  by  which  this  circumstance 
could  be  explained,  would  be  the  state  of  oxidation,  which 
xny  experiments  cannot  appreciate  ;  but  it  may  also  arise 
m  part  from  actual  cavities  in  the  mass  of  columbite,  and 
m  part  from  the  state  or  mode  of  ago-reg^ation. 


XXXV.  Description  of  a  Meihodoffiiingupin  a  port  able 
Form  The  Electric  Column  latelij  invented  hy  J.'  A.  De 
Luc,  Esq,  Jlso  an  Account  of  several  Experhnents 
made  with  it.    By  B.  M.  ForsteRj  Esq. 

To  Mr,  Tilloch, 

Sir,  rlAviNG  been  informed  that  a  row  of  galvatiic  plates 
had  been  constructed  without  any  fluid  beingTnterposcd,  and 
that  It  acted  very  scnsiblv  on  a  gold-leaf  electrometer  I 
formcdone,  of  about  two  hundred  small  circles  of  zinc,  and 
the  same  number  ot  blotting-paper  and  Dutch  o-old-leaf,  the 
Dutch  kat  being  cemented  on  the  paper  wit]i°  solution  of 
gum  arable;  the  blotting-paper  was  double,  two  pieces 
were  gummed  or  pasted  together  before  the  Dutch  leaf  was 
put  on  Through  these  circTes,  or  plates,  a  silken  sirino-  was 
passed  for  connecting  them  together.  This  small  instru- 
ment 
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raent  acted  suflBciently  powerfully  on  a  very  delicate  gold-* 
leaf  electrometer,  to  encouracje  me  to  make  a  row  coiisist^ 
in^  of  a  greater  niiiTiber  of  plales.  To  the  two  hundred  [ 
added  about  three  hundred  more,  U3mg,  instead  of  the 
Dutch  iDetal,  silver-leaf,  and  mserted  the  whole  in  a  glass 
tube  fitted  up  vviih  brass  caps,  screws,  and  balls.  The 
instrument  thus  fitted  up  may  be  called  an  Electric  Rod, 
I  have  some  of  these  rods  with  the  plates  not  connected  by 
a  string  through  them  ;  which,  provided  the  glass  tube  is 
very  nearly  of  the  same  diameter  as  the  plates,  may  be  the 
best  way  of  placing  them  ;  but  unless  the  tube  fits  accurately 
the  other  mode  will  probably  be  found  preferable,  as  the 
plates  can  be  more  easily  placed  regularly. 

The  Dutch  metal,  or  silver-leaf,  may  either  be  fastened 
to  the  ])aper  with  gum,  or  paste  made  over  the  fire  witb 
flour  and  water. 

The  following  experiments  were  made  with  a  rod  of  five 
hundred  series  of  plates, — whether  with  the  one  in  which 
were  two  hundred  plates  of  Duch  metal,  or  in  which  there 
was  none,  but  silver-leaf  instead,  it  is  not  necessary  to 
inentioti. 

21st  Sept.  IS09.  One  leaf  of  an  electrometer  made  of 
Dutch  metal  kept  flapping  to  and  from  the  side  of  the 
glass  many  times,  when  connected  with  the  electric  rod. 

— The  ends  of  the  rod  being  placed   upon  two 

electrometers, — when  the  top  of  either  of  them  v/astouchedy 
the  electrometer  at  the  opposite  end  diverged  more  imme- 
diately. 

22d  Sept.  The  rod  was  placed  at  the  bottom  of  an 
electrometer  ;  one  leaf  was  attracted  to  the  side  and  flapped 
se\'eral  times. — This  experiment  shows  that  the  electric 
power  of  these  piles  or  columns  acts  through  a  portion  of 
air  :  I  held  the  upper  part  of  the  electrometer  in  my  hatid 
during  this  experiment. 

24th  Sept.  A  small  piece  of  Dutch  metal  was  attracted 
«p  to  the  ball  at  the  ziric  pole  of  the  rod,  and  adhered  to  it. 
4th  Oct.  A  very  light  ivory  needle,  turning  on  a  point 
(like  a  magnetic  needle^  was  attracted  by  the  rod  5  when  a 
finger  or  a  key  was  placed  near  one  end  of  the  needle, 
and  the  ball  at  the  end  of  the  rod  also  near  the  same  end 
on  the  opposite  side,  the  needle  vibrated  backwards  and 
forwards.  The  needle  was  insulated,  I  believe,  by  a  piece  of 
amber. 

The  needle,  after  having  been  touched  by  the 

silver-end  pole,  evidently  receded  from  that  pole  ;  or,  as  it 
is   commonly   called,  was  repelled,  having   been   charged! 

with 
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with  the  same  kind  of  electricity  as  that  end  of  the  rod  pos- 
sessed : — the  same  effect  was  perceived  when  charged  by  the 
2inc  pole. 

One  leaf  of  an  electrometer  (Dutch  leaf)  movecf, 

when  one  of  the  balls  on  the  rod  was  placed  over  the  top, 
without  being  in  contact  with  it. 

13th  Oct.  The  ivory  needle  vibrated  between  the  balls  of 
two  rods,  one  of  which  was  at  the  zinc  pole,  the  other  at 
the  opposite  pole. 

One  coUuTin  which  I  have  made,  consists  of  about  50O 
plates,  each  aboiu  |th  of  an  inch  in  diameter.  I  have  put  at 
the  zinc  end  a  piece  of  cork  cut  like  the  head  of  a  snake  or 
eel,  and  at  the  other  end  another  to  resemble  a  tail.  This 
column  may  be  called  an  artificial  electric  eel  {Gymnotus 
electricus)  :  it  is  not  inserted  m  a  tube  like  the  others,  3 
silken  string  runs  through  the  centre  of  the  plates,  which 
may  be  drawn  tight ;  then  wound  rcxmd  a  pin  which  is  in 
the  moiith,  or  may  be  loosened  if  desiraW'e.  This  eel  acts* 
powerfully  on  the  electrometers.  The  power  appears  to  mc 
to  vary  much  more  than  that  of  the  columns  in  tubes  :  pro- 
vided the  outside  of  these  tubes  be  dry,  I  do  not  know  that 
the  strength  of  their  electric  power  changes. 

18th  Oct.  Three  rods,  each  of  500  series,  were  supported 
upon  insulated  stands,  and  a  plate  of  copper  suspended  at 
the  silver  pole  of  tl>e  combined  apparatus  ;  another  plate  was 
placed  under  this,  (as  in  the  common  electrical  experiment 
of  the  dancing  images,)  mie  very  small  piece  (or  more)  of 
tissue-paper  was  attracted  up  and  fell  down,  and  a  little 
image  of  the  same  paper  reared  up,  and  once  remained  sus 
pende J  to  the  upper  plate,  but  I  could  not  make  it  dance 
np  and  down. 

22d  Oct.  One  ball  or  both  ?  of  Cavallo's  pocket  electro- 
meter diverged,  when  three  rods  were  combined  ;  the  pith- 
balls  are  on  wires.  With  these  three  rods  I  could  not  per- 
ceive the  metaUic  taste  in  the  month,  which  is  so  j-verceptiblc 
even  with  a  single  piece  of  zinc  and  silver  placed  against  the 
tongue.  When  the  ball  or  baUs-?  of  the  electrometer  moved, 
the  opposite  end  of  the  apparatus  was  touched.  A  small 
pith-ball,  suspended  I  believe  with  d^  single  thread  of  a  silk- 
worm, vibrated  between  two  fixed  pith -balls,  one  of  which 
was  connected  with  the  apjwratus,  the  other  communicated 
with  the  table. 

23d  Oct.  A  coated  jar  had  a  slight  charge  ejiven  to  it 
with  one  of  the  electric  rods.  Wherf  the  ziup  pole  charged 
the  inside  of  the  jar,  that  side  gave  signs  of  a'  minns  state? 
(as  k  h  called),  and  the  outside  iplns  atate.  This  was  shown 

by 
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by  an  electrometer,  the  leaves  of  which  diverged  when  ex- 
cited an^.her  was  holden  near  it,  after  it  had  received  elec- 
tricity Irom  the  inside,  and  convey^id  when  ciecirified  from 
the  outside  of  ihc  boule.  From  the  usual  efucis.  of  Gal- 
vanisFn  the  contrary  might  have  been  expected;  that  is,  that 
the  znic  end  of  ti.e  column  would  have  produced  the. plus 
state,  and  the  silver  end  the  mihus. 

24th  Oct.    With  three   rods  combined^  a   small   brass 
ball  suspended  by  silk  bctueen  two  bells,  vibrated  between 
them,  causing  them  to  ring  :   the  bells  were  suspended  from 
the  ends  of  the  apparatus.     The  next  day,  25lh  Oct.   (the 
Jubilee  dav),  having  fixed  on  glass  pillars  two  bells,   and 
hung  by  silk  a  brass  ball  from  the  upptr  part   of  a  piece  of 
wire,   I  placed  the  bells   in  connexion  \a  ith  the  ends  of  tiie 
combined  apparatus,  by  means  of  bent  wires  laid  on  them  : 
the  apparatus  and  bells  were  left  for  near  an  hour,  during 
which  lin)c  tbe  bells  kept  ringing,  at    times  stopping;  for  a 
short  interval,  then  ringing  again  ;  the  clapper  son;etimes 
was  seen  to  rest  against  one  of  them,  then  appeared  to  be 
disengaged   bv  a  person  moving  in  the  room.  Whether  the 
disengagement  was  always  owiiig  to  some  slight  shaking  of 
the  table,  or  whether  it  was  sometimes  iti  consequence  of 
the  ball  having  acquired  electricity,  and  then  being  repelled, 
I  am  not  quite   clear.     It  appears  not  improbable  but  that 
tbe  weight  of  the  clapper  may  be  so  adapted  to  the  power  of 
the  apparatus,  as  to  cause  small  bells  to  continue  ringing  for 
&ever;d  years  without   intermission  ;  if  so,  we  shall  have  a 
machine  which  by  those  who  do  not  consider  the  subject 
philosophically   will    be    QdW^id   a  perpetual  motion .     How 
long    the   column    will    continue  to    produce    the    electric 
fluid  cannot  at   present   (or    perhaps   ever)   be  determined. 
The  principal  difficulty  to  be  overcome,  in  order  to  keep  the 
clapper  in  continual  motion  throughout  the  different  seasons 
of  the  year,  appears  to  be  the  want  of  a  very  accurate  insula' 
tioii  of  the  apparatus  ;  for,   if  the  glass  tubes  or  the  pillars 
which  support  them   are  dam{),    tlie  current  of  the  electric 
fluid  will  not  pa.-s  along  in  the  pr()j->er  direction  for  the  ex- 
periment. 

29th  Nov.  Five  rods,  each  of  500  series,  were  combined  ; 
with  these,  tvi-cv  small  bells  kept  ringing  on  and  ofTfor  more 
than  four  hours,  part  of  which,  tiirrt  I  was  not  in  the  room, 
so  cannot  tell  how  often  thev  might  have  stopped  :  ihe  ring- 
ing sometimes  began  again  evidently  not  from  any  shake, 
but  I  imagine  from  the  clapper  having  become  electrified, 
and  then  being  (as  it  is  usually  called)  repelled  from  the 
bell  against  which  it  rested.       I  placed  three  rods  of  5CO 
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Method  of  ft  ting  vp  Mr,  De  Luc's  Electric  Column,  209 

series  (insnlated,)  in  a  box,  and  brouorlu  wires  from  the 
end:^  ot  this  combined  apparatus,  which  f  made  communi- 
cate with  two  bells.  1  placed,  on  Tuesday  27th  February 
1810,  this  apparatus  in  a  cMset,  where  I  (eft  it  until  Sun- 
day I  !th  March,  the  bells  continuing  to  ring  (as  far  as  my 
observations  went)  from  the  time  thev  were  put  into  the 
closet  until  that  day;  when  they  ceased.  What  wasthe  cause 
ot  their  stopping  I  do  not  know,  but  imagine  it  was  owing 
to  dampness.  I  cannot  ascertain  that  they  rang;  the  whole 
time  without  stopping,  but  have  no  reason  to  believe  other- 
wise. I  intended  some  months  ago  to  have  sent  vou  the 
description  of  the  above-mentioned  apparatus  with 'experi- 
ments, but  deferred  sending  it  on  account  of  Mr.  De  Luc's 
papernot  being  published,  which  he  sent  to  the  Roval  So- 
ciety in  March,  last  year,  and  which  contains  a  description 
ot  the  electric  coliunn  and  its  properties.  He  hopes 
soon  to  publish  it  himself  In  the  mean  time  he  has  per- 
mitted me  to  communicate  my  account  to  vou.  J  consider 
the  mvention  of  this  column  as  the  most  important  dis- 
covers in  the  science  of  electricity  since  that  of  the  Fol- 
taicpile,  and  do  not  doubt  but  that  when  Mr.  De  Luc 
gives  his  paper  to  the  public,  it  will  prove  extremely  inte- 
resting, and  I  have  reason  to  believe  it  may  lead  to  further 
discoveries  which  will  be  considered  as  very  important  in 
this  branch  of  science. 

Description  of  the  Figures. 

Fig.  1.  A  column  of  500  series  of  plates  about  fths  of  an 
inch  diameter,  in  a  glass  tube  with  brass  caps,  &c. 
A  A  Brass  caps,  the  ends  of  which  screw  on  and  off. 
BB  Screws  which  pass  through    the  caps  into  the 
tube,  having  a  brass   plate   at  the   end  for  com- 
pressing the  electric  column. 
CC  Balls  at  the  outer  ends  of  the  screws. 

Fig.  2.  One  of  the  screws  with  a  ball  at  the  outer  end,  and 
a  brass  plate  or  circle  at  the  other.  A  small  hole 
is  pierced  in  this  plate,  through  which  the  silken 
string  connecting  the  electric  column  mav  p^ss. 

Fig.  3.  A  smaller  column  (the  plates  of  which  are  about  -|-th 
of  an  inch  diameter,)  fitted  up  whh  a  cork  head 
and  tail  to  represent  an  eel. 

Fig.  4.  Size  of  plates  in  lara^er  column. 

Fig.  5.  Ditto  of  the  smallerone. 

Fig.  6.  A  combined   apparatus,    consisting   of  three  rods 

resting  on  insulating  stands,  ana  having  a  w.re 

projecting  from  each   of  the   outer   rods:  these 

V  ol.  35.  No.  143.  March  J810.  O  wires 
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wires  are  for  connecting   the  a[)paratus  with  elec* 
tromcters,   Sec. 
Fig.  7«  A  couple  of  small  bells  supported  on  glass  pillars, 
with  a  brass  ball  suspended  from  a  wire,  used  as  a 
clapper  to  ring  the  bells. 

On  Wednesday  night,  14tb  March,  I  put  into  a  closet  ^, 
couple  of  bells,  commimicating  vyith  the  three  rods  above 
mentioned  in  a  box ;  they  then  began  to  ring,  and  are  now 
ringing: — how  long  they  will  continue  so  1  cannot  say,  per- 
haps some  change  in  the  weather  may  soon  occasion  the 
clapper  to  cease  vibrating. 

I  remain,  8cc. 

B.  M.  FORSTER. 

Wakhamstowj  Essex,  20th  March  ISIO. 


XXXVI.  On  the  comparative  Influence  of  Male  and  Femal& 
Parents  on  their  OffspriJig,  By  Thomas  Andrew 
Knight,  Esq.,  F.R.S.  In  a  Letter  to  the  Right  Hon, 
Sir  Joseph  Banks,  Bart,  K^B.  P.R.S,"^ 

My  Dear  Sir,  1  have  been  engaged,  during  many  years, 
in  experiments  on  fruit-trees,  of  which  the  object  has  been 
to  discover  the  best  means  of  forming  new  varieties,  that 
may  be  found  better  calculated  for  the  climate  of  Britain 
than  those  at  present  cultivated.  Jn  this  inquiry  my  efforts 
have  been  always  most  successful,  when  I  propagated  from 
the  males  of  one  variety  and  the  females  of  another  ;  aiid 
I  was  eiiabled,  by  the  same  means,  to.  ascertain  more  ac- 
curately, than  had  previously  been  done,  th^  comparative 
influence  of  the  male  and  female  parent  ori  the  character 
of  the  offspring.  The  analogy  that  subsists  between  plants 
and  animals,  in  almost  every  thing  which  respect©  genera- 
tion, induced  me  also  to  attend  very  minutely  to  similar 
experiments  in  which  I  engaged  on  some  species  of  ani- 
mals;  and  as  the  repetition  of  such  experiments  would  ne- 
cessarily require  a  very  considerable  space  of  time,  and  as 
the  results  seem  to  lead  to  conclusions  that  may  be  of  public 
utility,  I  have  thought  the  following  account;  suflSci^ntly. 
interesting  to  mduce  me  to  address  it  to- you. 

Linnaeus  conceived,  that  the  character  of  the  m-ale  parent 
predominated    in   the   exterior   parts   both  of    plants   and^ 
animals ;  and   the  same  opinions  have  been  generally  en- 
t^ifl^iiied  by  iiport?_  modern  naturalists.     But  ihp  Swedish. 

*  Philosophical  Transactions  for  1810^  Part  II. 

philosopher 


Male  and  Female  Parents  on  their  Offspring,         211 

philosopher  appears  lo  have  been  misled,  by  the  striking 
predominance  of  the  character  of  the  male  parent  in  male 
animals,  and  to  have  drawn  his  conclusions  somewhat  too 
generally;  fori  have  observed  tliat  seedling  plants,  when 
propagated  from  male  and  female  parents  of  distinct  cha- 
jacters  and  permanent  habits,  generally,  though  with  some 
few  exceptions,  inherit  much  more  of  the  character  of  the 
female  than  of  the  male  parent ;  and  the  same  remark  is 
applicable,  in  some  respects,  to  the  animal  world,  as  I  shall 
point  out  in  the  succeeding  narrative. 

My  experiments  were  made  on  manv  different  species  of 
fruit-trees;  but  most  extensively,  and  under  the  most  ad- 
vantageous circjmstannes,  on  the  apple-tree:  and  as  the 
results  were  all  in  unison  with  each  other,  it  will  be  ne- 
cessarv  to  trouble  vou  onlv  with  an  account  of  some  of 
the  experiments  which  were  made  on  that  species  of  fruit- 
tree. 

The  apple,  or  crab  of  England,  and  of  Siberia,  howxver 
dissimilar  in  habit  and  character,  appear  to  constitute  a 
single  species  only ;  in  which  much  variation  has  been 
effected  by  the  influence  of  climate  on  successive  genera- 
tions:  for  the  tw^o  varieties  readily  bred  together,  and  the 
offspring,  whether  raised  from  the  seeds  of  the  Siberian 
ar  British  variety,  were  prolific  to  a  most  exuberant  extent. 
But  there  was  a  very  considerable  degree  of  dissimilarity 
in  the  appearance  of  the  off&pring;  and  the  leaves,  and 
general  habits  of  each,  presented  an  obvious  pr-evalencc  of 
the  character  of  the  female  parent.  The  buds  of  those 
plants,  which  had  sprung  from  the  seeds  of  the  cultivated 
apple,  did  not  unfold  quite  so  early  in  the  spring  ;  and 
their  fruits  generally  exceeded,  very  considerably,  in  size, 
those  which  were  produced  by  the  trees  which  derived  their 
existence  from  the  seeds  of  the  Siberian  crab.  There  was 
alsso  a  prevalence  of  the  character  of  the  female  parent  'n\ 
tlie  form  of  the  fruit ;  but  the  same  degree  of  prevalence 
did  not  extend  to  the  quality  and  flavour  of  the  fruit;  for 
the  richest  apple  that  I  have  ever  seen,  and  which  afforded 
expressed  juice  of  much  higher  specific  gravity  than  any 
Other,  sprang  from  a  seed  of  yellow  Siberian  crab. 

The  prevalence  of  the  character  of  the  female  parent  in 
^e.  preceding  cases,  may  possibly  be  suspected  to  have 
asisen  from  some  error,  or  neglect  of  accuracy  in  making 
fhe  experiments ;  but  I  do  not  conceive  that  ain*  such 
errors  could  have  existed;  for  the  trees  of  each  variety  were 
tr^ned  to*  Wviils,  where  they  blossomed  much  before  any 
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others  of  tlie  same  species,  and  the  stamina  were  always 
Cdrefully  extracted,  whilst  immature,  from  every  blossom 
which  I  intended  to  afford  seeds.  The  remaining  blossoms 
of  the  trees  uere  also  totallv  destroyed,  and  no  other  blos- 
soms, except  those  from  which  the  pollen  was  taken,  were 
ever  unfolded  in  the  neighbourhood,  in  the  season  when 
the  experiments  were  made:  and  I  have  also  invariably 
dechued  to  draw  any  concUision  from  the  appearance  of  a 
plant,  in  which  I  could  not  certainly  distinguish  some  por- 
tion of  the  features  and  character  of  the  supposed  male 
parent. 

It  is  perhaps  also  proper  to  state,  that  the  predominance 
of  the  character  of  the  female  parent,  could  scarcely  have 
arisen  from  any  defective  action  of  the  pollen  ;  for,  except 
in  cases  where  superfoetation  took  place,  I  have  invariably 
found  the  effect  of  a  very  largCj  or  a  very  small  quantity  of 
pollen,  to  be  invariably  the  same,  in  its  influence  on  the 
offspring;  and  in  the  greater  part  of  the  experiments, 
from  which  I  liave  drawn  the  preceding  conclusions,  more 
than  ten  times  as  much  pollen  was  deposited  on  the  stig- 
mata, as  could  have  been  deposited  in  unmutilated  blossoms 
by  the  ordinary  means  employed  by  nature. 

In  all  attempts  to  discriminate  the  different  influence  of 
the  male  and  female  parent  on  the  offspring  of  animals 
many  difficulties  present  themselves,  owing  to  the  intermix- 
tures which  have  been  made  of  the  different  breeds  of  do- 
mesticated animals  of  every  species,  and  the  consequent 
absence  of  all  hereditary  permanency  in  the  character  of 
each  variety.  For,  under  these  circumstances,  the  offspring 
will  be  very  frequently  found  to  show  little  resemblance 
either  to  its  male  or  female  parent,  either  in  form,  or  sta- 
ture, or  colour.  It  will  therefore  be  necessary,  before  I 
enter  on  the  sobject  of  viviparous  animals,  to  observe  that 
when  I  applv  the  terms  large  and  small  to  the  male  or  fe- 
male parent,  I  extend  the  meaning  of  those  terms  to  the 
parentage  from  which  the  male  and  female  descend,  and 
not  to  the  size  of  the  individual  only,  which  becomes  the 
itHmed'aie  parent  of  the  offspring. 

Mr.  Cline  has  observed,  in  a  communication  to  the 
Board  of  Agriculture,  that  if  the  male  and  female  parent 
differ  considerablv  in  size,  the  dimensions  of  the  foetus,  at 
the  birth,  wlil  he  regi-lated  much  mofe  by  the  size  of  the 
female  than  of  the  male  parent;  and,  if  the  meaning  of 
the  terms  la'-ge  and  small  be  extended  to  the  varieties,  as 
well  as  to  the  individuals,  his  remark  is  perfectly  just.     But 
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experience  compels  me  wholly  to  reject  the  inference  that 
he  has  drawn  respecting  the  advantages  of  propagating 
from  large,  in  preference  to  small  females. 

Nature  has  given  to  the  offspring  of  many  animals  (those 
of  the  sheep^  the  cow,  and  the  mare,  afford  familiar  ex- 
amples) the  power,  at  an  early  age,  to  accompany  their 
parents  in  flight ;  and  the  legs  of  such  animals  are  very 
nearly  of  the  slime  length,  at  the  birih,  as  when  they  have 
attained  their  perfect  growtli.  When  the  female  parent  is 
large,  and  the  foetus  consequently  so,  the  offspring  will  be 
large  at  its  birth,  in  proportion  to  the  bulk  it  will  ultimately 
attain,  and  its  legs  will  thence  be  long  comparatively  with 
the  depth  of  the  chest  and  shoulders.  When,  on  the  con- 
trary, the  female  is  small,  and  the  foetus  so,  at  the  birth^ 
the  length  of  the  legs  of  the  young  animal  will  be  short 
comparatively  ^^ith  the  depth  of  its  chest  and  shoulders; 
and  an  animal  in  the  latter  form  will  be  greatlv  preferable, 
either  for  the  purposes  of  labour,  or  of  food  to  mankind. 
I  have  seen  this  difference  in  the  influence  of  the  tnale  and 
female  parent,  on  the  offspring,  very  strikingly  exemplified, 
in  the  result  of  an  attempt  to  obtain  very  large  mules  from 
the  male  ass  and  the  mare.  The  largest  females,  that 
could  be  procured,  were  selected,  and  the  iorrns  or  the  off- 
spring, at  the  birth,  were  perfectly  consistent  with  the  theory 
of  Mr.  Cline;  they  were  remarkably  large  ;  and  T  observed, 
that  the  length  of  their  legs,  when  they  were  only  a  few- 
days  old,  very  nearly  equalled  that  of  the  legs  of  their  fe- 
male parents.  I  examined  the  same  animals  when  five 
years  old,  and  in  the  depth  of  their  chests  and  sh'>ulders 
they  very  littkr  exceeded  their  male  parent ;  and  they  were 
consequently  of  little  or  no  value  ;  whilst  other  mules, 
which  were  obtained  from  the  same  male  parent  (a  Spanish 
ass),  but  from  mares  of  small  stature,  were  perfectly  well 
proportioned.  I  have  never  seen  the  little  mule,  whicL  is 
propagated  from  the  female  ass  and  the  horse,  nor  even  a 
delineation  or  description  of  its  form  ;  but  I  do  not  enter- 
tain any  doubt  that  its  chest  and  shoulders  are  excessively 
deep  and  strong,  comparatively  with  the  length  of  its  legs, 
and  that,  on  account  of  this  peculiarity  in  its  form,  it  has 
been  so  frequently  shown  on  the  Continent,  under  the 
name  of  a  jumart,  as  the  pretended  offspring  of  the  mare 
and  the  bull. 

In  opposing  the  theory  advanced  by  Mr.  Cline,  it  is  not 
by  any  means  my  intention  to  enter  the  lists  with  him,  as 
a  physiologist ;  but,  as  a  farmer  and  breeder  of  animals  of 
different  species,    I  have   probably  had  many  advantages, 
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wliieh  he  has  not  possessed  ;  and  my  conclusions  1iar«  been 
drawn  from  very  extensive,  and^  I  believe^  accurate  obser- 
vation. 

There  is  another  respect  in  which  the  powers  of  the  fe- 
male appear  to  be   prevalent  in  their  influence  on  tlie  off- 
sprino",  and  that  is  relative  to  its  sex.     In  several  species  of 
domesticated,   or  cultivated  animal  (I  helieve  in  all),  parti- 
cular females  are  found  to  produce  a  very  large  majority, 
and  sometimes  all  their  offspring,   of  the  same  sex  ;  and  I 
have  proved  repeatedly,  that,   by  dividing  a  herd  of  thirty- 
cows  into  three  equal  parts,    I  could  calculate,  with  confi- 
dence, upon  a  large  niajority  of  females  from  one  part,  of 
males  from  another,   and  upon  nearly  an  equal  number  of 
males  and   females   from  the  remainder.     I  frequently  en- 
deavoured to  change  these  habits   by  changing  the  male  ; 
but  always  without  success ;  and  I  have  in  some  instances 
observed  the  offspring  of  one  sex,  though  obtained  from 
different  males,  to  exceed  those  of  the  other,  in  the  propor- 
tion of  five  or  six,  and  even  seven  to  one.     When,  on  the 
contrary,  I  have  attended  to  the  numerous  offspring  of  a 
single  bull,  or  ram,  or  horse,  I   have  never  seen  any  consi- 
derable difference  in  the  number  of  offspring  of  either  sex. 
I  am  therefore  disposed  to  believe  that  the  sex  of  the  off- 
spring is  given  by  the  female  parent ;  and  the   probability 
of  this  seems  obvious  in  fishes,  and  several  other  species  of 
animals  which  breed   in  water  ;  and  though  the  evidence 
afforded    by    the   facts   adduced  is  not   by   any    means  of 
sufficient  weigrht  to  decide  the  question,  it  probably  much 
exceeds  all  that  can  be  placed  in  the  opposite  scale. 

In  oviparous  animals,  I  have  had  reason  to  think  the  in- 
fluence of  the  female  parent  quite  as  great  as  amongst  the 
viviparous  tribes,  though  my  observations  have  been  more 
limited,  and  less  conclusive.  In  viviparous  animals,  the 
size  of  the  foetus  is  affected  bv  the  influence  of  the  male 
parent,  and,  in  some  instances,  not  inconsiderably;  but 
the  size  and  form  of  the  eggs  of  birds  do  not  appear  to  be 
in  any  dejiree  changed  or  modified  by  the  influence  of  the 
male;  and  therefore  the  size  of  the  offspring,  at  the  birth, 
must  be  regulated  wholly  by  the  female  parent ;  and  this 
circumstance  permanently  affects  the  form  and  character 
of  the  offspring:.  The  eggs  of  birds,  and  those  of  fishes 
and  insects  (it"  such  can  properly  be  called  eggs),  appear  to 
resemble  the  seed«  of  plants,  in  having  their  forms  and  bulk 
whoilv  regulated  by  the  female  parent ;  but  nevertheless 
their  formation  appears  to  depend  on  very  different  laws, 
yor  the  esgs^  both  of  birds  and  of  fishes  and  insects,  attain 
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tlieir  perfect  size  in  total  independence  of  the  male,  and 
the  cicatricula,  the  vitellus,  and  the  chalazas  have  appeared 
(1  believe)  to  the  most  accurate  observer^,  to  be  as  well 
cvrgaiiized  in  the  iinimpregnated  as  in  the  iiiTprto-nated 
egs:;  in  the  seed,  on  the  contrary,  cverv  thing  relative  to 
its  internal  organization  appears  dcperdent  op.  the  male 
parent.  Spallanzani  his,  however,  stated,  that  many 
pfants  produced  well  organized  seeds,  and  e\e'!i  seeds  which 
Vegetated  perxeclly,  ulidcr  circilm:--t.ances  in  which  it  is  not 
tasy  to  conceive  how  the  pollen  ot"  the  male  plant  or  flower 
could  have  been  present.  But  the  Italian  naturalist  ap- 
pears to  have  blundered  most  egreoiously  in  his  experiment ; 
or  (which  I  conceive  to  be  more  probable)  he  became  the 
dupe  of  the  refined  malice  of  his  countrvmen  ;  for,  [  re- 
peated hi-s  experiments  under  very  favourable  circumstances^ 
and  with  the  closest  attention,  bul  I  failed  to  obtain  a  single 
seed.  The  gourd  alone  produced  apparently  perfect  fruit, 
and  the  seed-coals  acqiiired  their  natural  size  and  forni ; 
and  in  this  respfcei  the  growth  of  its  seeds  appeared  to  be, 
like  that  of  eggs,  wholly  independent  of  the  influence  of 
the  male.  But  the  ^eed-coafs  of  the  gourd  were  perfectly 
Binpiy,  and  I  could  not  discover,  at  any  period  of  their 
growth,  the  slightest  vestige  either  of  cotvledons,  or  plu- 
mule, nor  of  any  thing  that  appeared  to  correspond  with 
internal  organization  of  a  seed  of  the  same  plant,  under 
different  circumstances.  Spallanzani  has  not,  I  believe, 
mentioned  the  species  of  gourd  upon  which  he  made  his 
experihients;  the  coitimon,  or  orange  gourd  of  our  gardens, 
i^as  the  sul:ject  of  niine. 

In  comparing  the  mode  of  the  formation  and  growth  of 
eggs  with  the  observations  I  had  previously  made  on  the 
growth  of  seeds,  I  have  been  favoured  with  the  very  able 
assistance  of  Mr.  Carlisle,  for  which  I  have  on  this,  as  on 
iiianv  other  occasions,  to  acknowledge  much  oblif^ation. 
1  am,  mv  dear  sir, 

with  jrreat  respect,  sincerelv  vours, 

Dcr.vnton.  May  20,  ja09.  '^        ThoMAS  AnD.  KnIGIIT. 


XXXVII.    On  the  Fos^H  Bones  of  Hors6s  and  II'  Ud  Boars. 
By  G.  A.  CuviKK*. 

J.  HE  above  are  the  only  species  of  animals  ^^llich  remain 
to  be  described,  in  oider  t(r  cumj)lete  the  liisio;y  of  oua- 

*  Ann.  dti  Must'im   tome  xiv.  p.  r53. 
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driipeds  with  hoofs^  which  have  been  found  in  the  fossil 
state;  and  our  task  will  be  the  easier,  as  they  have  been  dug 
up  from  loose  soils  only,  for  the  most  part  of  recent  fbr- 
njation  ;  and  such  of  their  remains  as  have  been  collected, 
cannot  enable  us  to  distinguish  ihem  from  living  species. 

Article  I.     Fossil  Bones  of  Horses. 

These  are  as  common  in  loose  strata  as  the  hones  of  anv 
other  large  animal^  and  yet  lit; le  mention  has  been  made 
of  them  in  works  on  fossil  bones  r  either  because  their  pre- 
sence was  regarded  as  a  very  simple  occurrence,  not  de- 
'  serving  of  attention,  or  because  they  were  not  recognized" 
as  being  the  bones  of  horses. 

There  are  various  proofs  of  this  last  oversight, which  would 
appear  very  extraordinary  if  we  were  not  aware  how  super- 
ficially fossils  and  petrifactions  have  been  examined. 

Thus  we  find  in  the  Traitt  des  Movstres  of  Aldrovandus, 
published  by  Beruier,  p.  37?  two  horse's  teeth  given  as  the 
teeth  of  giants,  v.h'.le  in  the  Museum  metalUcum  of  this 
author,  published  by  Ambrosinus,  p.  830,  teeth  of  the^same 
animal  are  represented  correctly. 

Jn  another  memoir  we  have  said  that  Lang,  in  his  His- 
ioria  Lapidum  Jiguratorum  Helvetica,  tab.  XI.J'".  1,2,  had 
taken  a  horse's  tooth  for  the  tooth  of  a  hippopotamus. 

We  iTiav  add  that  Kundmann  has  engraved  other-,  without 
knowinof  what  to  make  of  them  {Rar.  Nat.  ct  Art.  tab.  II. 
f.  4  and  5)  ;  and  that  Walch,  who  had  jr^ceived  them  from 
Ouediimboursr,  confines  himself  to  remaiking  their  resem- 
blance  with  those  of  Lang  and  Kundmann,  without  endea- 
vouring to  determine  them  more  precisely  [Alunumevs  de 
Knorr,  II.  sect.  IT.  page  132). 

The  number  of  authors  who  have  been  more  adventurous 
is  very  small ;  such  as  Bourguei,  who  quotes  a  single  jaw- 
tooth  found  at  a  depth  of  60  feet,  on  digging  a  well  near 
Modena  (Traiie  des  Petrifications)  ;  and  Rome  de  i'lsle, 
who  reckons  in  the  number  of  the  subjects  in  the  Cabiriet 
of  Davila,  a  fossil  horse's  tooth  in  its  alveolus,  near  Can- 
stadt.    {Cat.  de  Davila,  III,  page  230). 

It  is  certainly  to  this  silence  of  most  naturalists,  with 
respect  to  the  fcjssil  bones  of  horses,  that  we  are  indebted 
for  the  silence  preserved  by  M.  Faujas  on  the  same  subject 
in  his  Gcalogicy  ahhoua;h  he  might  have  taken  fireat  advan-. 
tnye  of  it  to  support  his  favourite  opinion  respecting  the 
idenlitv  of  fossil  animals  with  those  of  the  nresent  time. 

In  fact,  the  fossil  bones  of  horses  cannot  be  distinguished 
from  the  bones  of  living  horses  ;  and  nevertheless  we  find 
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iliem  most  assuredly  in  the  same  strata  which  contain  un- 
known animals. 

We  have  already  said  that  there  were  thousands  of  horses' 
teeth  in  the  celebrated  depot  ot  bones  of  elephants,  rhino- 
ceroses, tiiiers,  and  h\aenas,  discovered  in  1700  liear  Can- 
stadt  m  W'lrtemberii :  their  assucialion  with  the  elephants 
seemed  to  be  a  general  occurrence. 

We  have  seen  with  our  own  eyes  hundreds  of  bones 
and  teeth  of  horses  dufif  up  from  the  canal  of  the  Ourcq, 
in  the  spot  from  v.  hich  elephanis'  bones  also  had  been 
taken  ;  and  amonii;  the  horses'  bones  there  were  some  cOm- 
pletelv  petrified. 

In  ihe  quarry  of  Fouvent  le  Pricure,  in  the  department  of 
the  Haute-Saone,  from  which  bones  of  elephants  and  of 
hyaenas  have  been  procured,  several  bones  and  teeth  of 
horscb  were  at  the  same  time  found,  which  have  been  also 
sent  to  our  Museum. 

M.  de  Dree  is  in  possession  of  a  piece  of  a  horse's  jaw 
found  at  Argeiueuil,  nearly  in  the  same  spot  with  an  ele- 
phant's jaw. 

M.  Fabbroni  has  sent  me  dravx'ingrs  of  several  similar 
portions  duor  np  in  the  upper  Val  d'Arno,  with  bones  of 
elephants,  rhinoceroses,  :ind  niastodonti  with  straight  teeih. 

Fmally,  M.  Fischer  has  procured  me  some  drawings  of 
horses'  teeth  brought  irom  the  Bergstrasse,  and  jjlaced  in 
the  Cabinet  of  Darmstadt. 

I  am  convmced  irom  these  observations,  that  if  we  have 
not  more  frequently  heard  of.hor-es'  bones  dug  up  witli 
those  of  elephants,  it  has  arisen  from  the  former  having 
been  regarded  as  less  interesting. 

We  shall  not  repeat  what  we  have  said  of  those  u  hich 
we  somcrimes  find  in  osseous  strata:  but  it  is  in  recent  al- 
luviaiions  that  most  of  them  are  found,  as  might  reasonably 
be  expected. 

There  is  scarcely  any  valley  into  which  we  can  die;  in  any 
direction,  without  finding  liorses' bones  in  the  depositations 
made  by  rivers  :  the  valley  of  the  Seine,  thai  of  the  Somme, 
and  without  doubt  several  others,  are  full  of  them. 

M.  Traulle  sent  me  several  speclm.ens  from  the  banks 
of  the  Somme  :  and  I  have  seen  them  myself  duo;  up  from 
the  foundations  of  the  bridge  now  constructing  opposite 
the  Mditary  School. 

These  last  are  not  interesting,  because  they  have  been  de- 
posited since  our  contiufnis  assumed  their  present  form  : 
the  former,  however,  being  those  which  accom.pany  the 
bones  of  elephants  and  tigtjrs^,  are  of  an  anterior  order  of 
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things.     Did  the  hor'«es  to  which    they   belong  rcSemblfe 
those  of  the  present  day  in  every  respect  ? 

1  in  List  contesa  thai  comparative  anatomy  cannot  answer 
this  question. 

I  have  c*arefu'ly  compared  the  skeletons  of  s^veV'ai  va- 
rietits  <,f  the  genus  Fquus,  those  of  thr^  niule,  \he  ass,  the 
ztrbrai  snJ  the  couagga,  without  being  able  to  find  in  theitl 
a  character  sufficiently  iixed  to  entitlie  me  to  hazAfd  a  de- 
cision. If  we  could  obtain  an  entire  fossil  head,  \Ve  inicrht 
perhaps  set  on  foot  some  comparison  ;  but  with  the  other 
bones,  most  of  which  are  muiilaied,  we  can  obtain  no  result. 

We  may  therefore  rest  assured,  that  one  species  of  the 
horse  genus  served  as  a  constant  companion  to  iht  eitphnjifs 
or  mammocks^  and  to  the  other  aninials  of  the  same  sera, 
the  bones  of  which  till  our  large  basins;  but  it  is  impossible 
to  say  in  what  respects  they  resembled  any  of  the  species 
known  at  present. 

It  only  now  remains  to  point  out  the  characters  by  which 
we  may  distinguish  the  hones  of  horses.  As  it  is  with  the 
ox  and  the  buffalo  that  they  are  most  liable  to  be  con- 
ioundcd,  it  is  with  these  that  we  must  coinpare  them. 

The  upper  grinders  of  horses  are  pristtiatic,  like  those  of 
the  ox  and  buffalo,  and  marked  in  the  same  way  vvith  four 
crescents  ;  but  they  have  besides  a  fifth,  in  the  midst  of  the 
inner  edge.  The  lower  grinders  afe  more  compressed,  and 
have  four  crescents  in  the  horse  as  well  as  in  the  ox  ;  but 
instead  of  being  parallel  in  pairs,  they  are  alternate,  the 
first  of  the  inner  edge  corresponding  to  the  interval  of  the 
two  of  the  outer  edge. 

The  shoulder-blade  of  the  horse  has  its  spine  more  ele- 
vated at  the  upper  third  part  of  it,  and  decreases  from 
lliLnce  to  the  acromion.  In  the  ruminating  aniiiials  there 
is  also  an  elevation  at  the  same  spot  ;  but  it  is  at  the  lower 
cxireniity,  and  at  the  acromion,  that  the  spine  is  most  pro- 
iliineni. 

In  the  humerus  of  the  ox,  the  great  tuberosity  rises  far 
above  the  re^t  of  the  uj)per  heiul,  and  tiiere  is  only  a  groovd 
for  the  biee{)s  luuvRTi  ;  in  the  horse  this  fuberositj  does  not 
rise  nujre  liian  the  rest,  and  there  are  two  different  grooves 
m  front. 

The  camel  and  other  rumifiants  resemble  the  hotse  more 
ihai::  the  ox  in  this  respect. 

The  cubitus  of  the  ox,  although  attached  to  the  radius, 
niav  be  distinguished  throughout  its  whole  leniith  ;  that  of 
the  horse  is  eniirelv  lost  from  its  superior  thn^d  part,  being 
oulv  niarktd  aft(;rwafds  bv  a  kind  of  thread. 

The 
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The  lower  head  of  the  radius  of  the  horse  is  divided  into 
two  fitceis,  by  an  almost  perpendicular  ridge;  that  of  the 
ox  is  divided  into  three,  by  two  very  oblique  ridges. 

Ttie  ox  has  one  bone  less  in  the  catpns  ihan  the  horse, 
because  iti>  os  trapezoides  is  confounded  with  the  great  bone. 
Ever^  person  is  acquainted  with  the  difference  of  their  me- 
tacarpus and  their  hoofs. 

The  ischion  of  the  ox  has  its  tuberosity  higher  than  that 
of  the  horse,  and  the  os  ileum  oFthe  latter,  on  tlie  contrar\', 
is  higher  at  its  upper  angle  :  this  occasions  the  striking  dif- 
ference in  the  crupper  of  the  two  animals. 

The  femur  of  the  horse  has  three  trochanters ;  that  of  the 
OK  his  only  two,   and  the  great  trochanter  is  less  elevated. 

The  lower  head  of  the  tibia  of  the  ox  is  rectano-ular,  and 
lias  at  its  niner  edge  a  facet  for  the  articulation  of  the  fi- 
bula; that  of  the  horse  is  very  oblique,  and  almost  trian- 
gular. 

The  same  difference  of  obliquity  is  discernibre  in  the 
astragali  :  that  of  the  horse,  besides,  has  but  a  veiT  small 
facet  for  the  os  cuboides  ;  ihat  of  the  ox  rests  on  this  bone 
tiearly  the  half  of  its  inferior  head. 

The  os  scaphoides  of  the  horse  is  much  larc^er  than  its 
cuboides,  and  remains  alwavs  distinct  from  it  :  in  the  ox 
these  two  bones  arc  equally  large,  and  are  always  com- 
pounded. The  horse  has  only  one  os  cuneiforme,  and  the 
ox  has  two. 

The  differences  of  the  metatarsus  and  of  the  hoofs,  ^vhich 
have  occasioned  those  of  the  tarsus,  are  known  to  all  natu- 
ralists. 

By  means  of  these  short  and  simple  characters  we  mav 
easily  distinguish  the  bones  of  the  extremities  of  the  two 
species. 

Each  of  the  vertebrse,  separately  examined,  \^•ould  also 
furnish  characteristics  ;  but  the  detail  would  he  endless, 
and  it  is  ver)'  rare  that  we  find  vertebrae  i>olated  from  other 
bones.  1  think  I  have  now  furnished  geologists  with  all 
that  is  requisite. 

Article  II.    Of  the  Fossil  Bones  of  U "lid  Boars. 

.  I  do  not  find  many  indications  of  the  teeth  of  these  ani- 
mals in  authors  ;  all  those  that  I  have  seen,  came  from  peat 
mosses,  or  other  recent  soils  ;  and  I  do  not  know  if  thev 
ever  accompanied  the  bones  of"  elephants. 

Walch  mentions  the  vertebrae  of  a  petrified  hocr,  alluded 
to  by  Luid,  and  after  him  by  Argenvillc;  but  we  cannot 
triist  to  such  authors  or  their  de.scriptions.     Gmelin,  Wal- 
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lerius,  and  others  whom  I  have  consulted,  do  not  speak  at 
all  of  this  kind  of  fossil. 

There  is  nevertheless  in  the  Museum  Beslerianumj  plate 
XXXI,  a  piece  of  the  fossil  tooth  of  a  wild  boar,  under 
the  singular  nanie  of  pseiido- corona  avguina'.  and  Grew 
says  that  the  cabinet  of  the  Royal  Society  of  London  has 
similar  specimens  :  but  neiiher  of  these  authors  assigns  the 
origin  or  the  species. 

M.  Delaunay,  in  his  JSItmoire  sur  VOrigine  des  Fossiles 
accidenteli  des  Provinces  Belglques,  p.  36,  relates,  tliat  in  the 
environs  of  Alost,on  digging  into  a  moss,  *'  they  tound  the 
osseous  part  of  a  wild  hoar  unknown  in  Europe,  ar>d  they 
considered  what  must  have  been  the  extraordinary  size 
of  the  aninial  when  alive."  He  adds,  that  what  made  the 
animal  be  recognized,  '*  were  the  tusks,  of  a  length  in  every 
respect  astonishing."  It  uould  have  been  very  easy  to 
have  added  the  length  of  these  tusks,  and  some  figure  or 
description  of  this  head.  But  geologists  have  rarely  de- 
scended to  what  they  considered  as  minutiae,  and  preferred 
spending  their  time  in  contriving  systems,  to  employing 
it  in  accurate  researches  :  thus  the  above  fact,  which  might 
have  been  made  interestins:,  is  totaliv  useless. 

For  n)v  part,  I  have  some  teeth  of  wild  boars  which 
seem  to  have  remained  long  in  the  earth.  I  have  some 
also  stained  bkck  bv  the  moss  in  which  they  certainly  had 
been  immersed  ;  but  I  am  not  acquainted  with  the  precise 
origin  of  any  of  them,  except  of  a  tusk  found  on  digging 
the  foundations  of  the  bridge  of  Jena,  opposite  the  Military 
School,  with  several  bones  of  horses,  pieces  of  boats, 
and  other  arlificial  fragments.  I  have  also  a  piece  of  a 
jaw  brought  irom  the  mosses  in  the  department  of  the 
Oise,  deposited  in  the  cabinet  of  the  School  of  Mines.  Both 
are  therefore  of  verv  recent  strata,  and  they  do  not  differ  in 
the  least  from  the  living  analogy. 

Adrian  Camper  sent  me  the  drawing  of  the  lower  half  of 
the  humerus  of  a  hosf  or  a  wild  boar,  which  had  been  trans- 
mitted to  him  fron:  ITartz,  but  as  to  its  precise  position  he 
knows  nothing  certain. 

The  head  of  the  Sus  genus  is  so  easily  distinguished  from 
all  others,  that  we  have  no  occasion  to  give  its  characters. 

Its  grinders  represent  on  a  sn^all  scale  those  of  the  raastO" 
dcntus  \^ith  straicrht  teeth,  havinf>  also  blunt  tubercles 
furniihed  on  their  edges  with  smaller  tubercles. 

In  the  wild  boar,  domestic  pigs,  Siam  pigs,  and  Mada- 
gascar wild   boars,  the  natural  and  complete   number  of 
grinders  is  seven. 
^  The 
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The  posterior  lower  sfrindcr  has  five  groups  of  tubercles  ; 
that  ot"  the  upper  has  six.  The  eight  which  precede  thein 
have  each  four  groups  ranged  in  pairs.  The  fourth  on  each 
side  has  three  groups  ranged  in  a  triangular  form  ;  and  the 
three  anterior,  having  their  tubercles  on  a  single  line,  are 
almost  sharp-edged. 

The  anterior  tooth  falls  very  early  in  our  European  pigs  ; 
and  I  never  found  it  in  the  babiroussa,  the  number  of  which 
should  be  six,  but  it  is  frequently  five  only,  iu  consequence 
of  the  castinsi  of  the  anterior  tooth  :  I  found  but  six  also 
in  two  peccaris. 

The  wild  boar  of  Ethiopia  has  only  three  teeth,  all  com- 
posed of  cylinders  tied  together  like  the  laminss  of  those  of 
the  elephant,  and  presenting  circles  at  their  surface  when 
they  are  filed  down.  Thev  are  very  unequal  ;  for  the  last 
has  no  less  than  twenty-three  circles  rangeti  in  three  lines. 

Every  species  has  its  peculiar  form  of  tusks  ;  but  all  the 
tusks  and  all  the  sviuders  which  I  have  observed,  were  simi- 
lar to  those  of  the  common  wild  boar. 

The  extremities  of  the  Sus  genus  have  a  great  resemblance 
to  tho?e  of  the  ruminatingr  animals.  As  it  is  most  likely 
that  the  bones  of  the  former  may  be  confounded  with  those 
of  stags  and  sheep,  it  is  with  these  last  that  we  ought  to 
compare  them. 

The  shoulder  blade,  like  that  of  the  hor?e,  has  the  spine 
flattened  in  front,  and  more  prominent  in  the  upper  third 
part,  where  it  forms  a  hook  bent  backward. 

The  great  tuberosity  of  its  humerus  is  very  high,  as  ia 
the  sheep  ;  but  it  becomes  broader  behind,  and  is  followed 
bv  a  broad  reenterino-  arc. 

The  cubitus  is  verv  broad  and  distinct  throuo;hout  its 
whole  length  ;  the  greatest  part  of  it  in  the  sheep  is  attached. 
In  the  stag;  it  is  at  least  much  more  slender. 

The  carpi  have  a  close  resemblance,  with  this  difference, 
that  the  trapezoidal  bone  is  distinct  in  the  Si?/i  genus,  where- 
as it  is  close  in  the  ruminating  animals;  and  the  unciform 
bone  is  narrower,  whereas  the  os  scaphoides  is  broader. 
The  differences  in  the  femurs  are  almost  incapable  of  de- 
scription in  words  ;  but  the  tibia  may  be  recognized  be- 
cause it  is  shorter ;  its  inferior  head  is  square,  and  does  not 
decrease  from  back  to  front,  and  has  no  articulation  for  the 
fibula.  The  chief  difference  of  the  tarsus  depends  on  the 
small  cuneiform  bone,  on  the  sole  of  the  fifth  toe,  and  on 
the  OS  scaphoides  remaining  distinct  from  the  cuboides.  As 
to  the  metacarpi,  the  metatarsi,  and  the  toes,  they  cannot 
be  confounded. 

XXXVIII.  Ex- 


XXXV^fll.  Extract  from  a  Memoir  by  M.  Mathteu,  om 
the  Discovery  of  several  Blocks  of  orbicular  Grctnite  rtr" 
cetiHy  found  in  Corsica  *» 

JL  HE  insulated  block  of  orbicular  granite  which  was  found 
in  Corsica  in  I7S5,  on  ihe  s-miill  plain  of  Talavo,  half  a 
league  from  the  sea,  on  the  shores  of  the  Gulf  of  Valin- 
CO,  on  the  Istria  road,  not  far  from  a  place  called  la  Stan- 
zonsi,  and  which  Messrs.  Sionville  and  Barral  were  the  fir&{ 
to  describe,  fixed  the  attention  of  mineralogists,  frotn  the 
singular  form  assumed  in  this  rock  by  the  white  semi- 
transparent  feldspar  and  the  amphibcle  or  home  blende  of  a 
deep  black,  a  little  2;reeni5h,  arranged  in  several  concentric 
circles,  which  had  given  rise  to  species  of  round  or  oval 
bowls,  immersed  in  a  confused  mixture  of  the  same  two 
mineral  substances  which  form  the  basis  of  the  rock. 

This  stone,  so  singular  by  the  system  of  its  formatioD, 
and  by  the  effect  which  it  produced  when  polished,  made 
it  very  much  sought-after  for  cabinets,  and  it  soon  became 
rare  and  of  high  price. 

In  vain  did  Messrs.  Barral,  Sionville,  and  after  them  Do- 
lomieu,  Besson,  and  several  other  mineralogists,  make  in- 
quiries after  the  rock  which  had  given  birth  to  the  insu- 
lated and  partly  smooth  block,  which  some  convulsion  had 
transported  and  buried  in  the  small  plain  of  Talavo; — all 
their  pains  were  useless^. 

jSTotwithstanding  their  want  of  success,  a  Corsican' na- 
tXaralist,  M.  Rampasse,  was  more  fortunate :  because  his 
knowledp;e  of  tiie  lansuacfe  and  manners  of  the  inhabitants 
of  the  mountains  admitted  of  his  pursuing,  with  a  hammer 
in  his  hand,  the  chain  of  mountains  from  which  he  pre^- 
fiumed  that  the  block  of  the  orbicular  rock  of  Talavo.  must 
have  been  lorn  at  a  very  remote  period  by  the  action' of  the 
sea. 

M.  Ran}pas3e  has  executed  this- arduous  journey,  during 
which  he  collected  a  line  series  of  rocks  and  other  mine- 
rals ;  but  he  was  not  more  fortunate  than  the  rest  witk  re- 
spect to  the  globular  granite.  His  inquiry,  however,  madfe. 
us  acquainted  with  the  position  of  a  porphyritic  rock; 
crowded  with  globular  bodies,  in  general  larger  than  those 
of  the  stone  found  at  Talavo  ;  and  the  formation  of  which^ 
without  beino-  absolutely  the  same  with  the  latter,  never- 
theless resembled  it  considerably  ;  but  the  rock:,  of  a  diffefi- 

♦  Annaks du  Museum  d*Iiistcire  NaturelUj  tomexiy.  |>.  SS, 
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eat  colour,  was  softer,  aiid  did  not  receive  the  lirilllant  polish 
of  the  orbicular  granite.  M.  Ranipasse  brought  to  Pari$ 
jiome  magnificent  sj^>ecimeiis  of  this  porphyry  with,  large 
globules.  This,  variety  was  not  to  be  found  in  any  cabi- 
net.s. 

It  results  from  these  deuils,  that  all  hopes  were  given  up 
of  other  Uiasses  of  granite  similar  to  that  of  the  plain  of 
Talavo,  when  a  particular  circumstance  brought  to  view 
several  other  blocks,  which  are  said  to^exist  in  tlieir  native 
position,  a  leage  from  Talavo,  and  re-sting  on  the  saina 
ftOck  which  pave  birth  to  them. 

It  is  to  M.Mathieu,  captain  in  the  imperial  artillerr, 
and  commanding  at.  Ajaccio,  that  we  owe  tlie  first  infor- 
mation on  this  discovery,  cou3i2;t^ed  in  a  manuscript  me- 
moir, accompanied  with  a  topographical  plan,  anil  a  very- 
excellent  specimen  of  this  graniie,  which  is  of  pnecisel^ 
ihe  same  form  with  that  which  was  formerly  discovered, 

''  This  superb  production,''  say^  M.  Malhieu,  "  is  found 
in  considerable  masses  on  the  estate  of  Sartene;,  the  pro^ 
perty  of  M.  Jean  Paul  Roccaserra^:.  itg  present  situation  is 
about  three  fourth  parts  up  a  very  steep  niountain,  from 
which  it  has  been  insulated  by.  accident;  it  is  in  blocks, 
smoothed  (arrondis)  'm  consequence  of  decompositmi^  which, 
blocks  are  comprised  within  a  space  which  does  not  extend 
beyond  four  hundred  square  metres.  The  base  is  a  granitts 
composed  of  semitransparent.  quartz,  of  amphibole.  with; 
large  crystals,  and  of  mica  in  a  small  quantity  :«  sometimes 
shades  are  discovered  which  give  a  feeble  appearance  of-  tlio- 
globulous  system.  The.  rest  of  the  mountain  is,  Idee  those. 
adjacent,  composed  of  a  granite  of  quaiitz^,.  feldspar,  ajad 
mica.'^ 

M.  Mathieu  adds,  that  the  lichens  and  mosses  whiclt, 
covered  the  blocks  of  this  new  orbicular  granite  and- con- 
cealed its  characters,  did  not  permit  those  who  visited  the;. 
s^me  moimtain  to  see  that  the  discovery  was  owing ^o  //ie^ 
recent  sepamtiori  of  two  pari s  of  one  block.  The  distance 
Qf  the  position:  of  the  ancient  block  of  Tajavo  from  th©, 
Kizenare,  a  river  which  washes  the  foot  of  the  mountain  on 
which  the  recent  discovery  has  been  made,  is  ox^e  myria*^ 
rnetre  and  a,  half.  M.  Mathieu.  does-  not  think,  that  tbisi 
river  has  e,yer  been  capable^  o|;  transporting  this  old  block 
of  granite  to  such  a  distance  ;  and  he  is  perfectly,  right :  but 
when  he  presnmes  that,  "  in  very  remote  uges^  this  sarm 
Hock  has  been  discovered  in  the  Rizenare,  and  thence  trans- 
ferred by  the  care  of  an  architect  to  the  spot  where  it  was  to 
he  cut  with  the  du^ely'' — this  conjv^cture  does  not  seem  to 
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rest  on  any  solid  foundation  :  and  it  would  be  entirely  refuted 
if  the  smooth  blocks,  alluded  to  by  M.  Mathieu,  discovered 
within  the  space  of  400  square  metres,  instead  of  having 
been  worn  or  smoolhed  by  the  effects  of  decompoMon,  had 
been  so  worn  by  the  action  of  some  violent  convulsion  of 
the  sea  at  very  remote  periods,  when  ttiese  blocks  as  well 
as  that  at  Talavo  must  have  been  transported  to  the  places 
where  they  were  discovered.  We  see  many  examples, 
even  on  very  high  mountains,  of  these  accidental  transports 
of  masses  much  more  numerous  and  much  larger,  of  gra- 
nites and  other  rocks  not  less  hard,  all  the  angles  of  which 
have  been  flattened  by  frictions.  Besides,  those  in  the  envi- 
rons of  Sartene  are  at  a  trifling  height,  and  of  small  size, 
in  comparison  with  the  enormous  masses  mentioned  by 
Saussure  in  his  Travels  in  the  Alps,  and  which  he  considers 
as  the  result  of  what  he  calls  lagrande  debacle. 

We  are  certainly  far  from  wi^^hing  to  lessen  in  the  small- 
est degree  the  merit  of  M.  Mathieu's  Memoir,  to  whom 
we  are  under  great*obligations  for  communicating  the  dis- 
covery ;  but  we  insist  the  more  strongly  on  a  new  examina- 
tion of  the  smoothed  blocks  of  Sarteue,  as  the  precise 
knowledsie  which  v^'e  have  of  that  of  Talavo,  which  has 
never  hetn  smoothedhy  deco7npositio?i,  but  by  friction,  leads 
us  by  analogy  to  consider  the  blocks  in  question  as  being 
the  result  of  a  similar  cause  : — for  nothing  could  have  less 
tendency  to  decomposition  than  the  orbicular  granite  of 
Talavo,  the  block  of  which  was  very  hard  and  very  sound 
internally,  as  well  as  on  the  external  surfaces,  which  last 
did  not  hear  any  other  sie^ns  of  destruction  than  that  pro- 
duced by  shocks  or  by  friction. 

We  must  therefore  invite  M.  Mathieu  to  examine  again 
with  attention  the  state  of  the  blocks  which  he  mentions 
in  his  Memoir,  and  to  ascertain  positively.  First,  If  they 
really  were  smoolhed  by  the  effects  of  decomposition  P  Se- 
condly, If  these  blocks  are  adherent,  or  separated  from  the 
granite  rock  on  which  they  rest  ?  which  is  not  clearly  enough 
described  in  his  INIemoir.  And  finally.  If  semitransparent 
quartz  exists,  as  he  says  it  does,  in  the  new  orbicular  granite? 
for  the  old  piece  is  devoifl  of  it,  and  is  composed  only  of 
semitransparent  feldspar,  and  amphibole  of  a  greenish  black, 
with  a  little  mica,  which  is  ghIv  met  with  rarely  and  in 
small  spots. 
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IIOYAL    SOCIETY. 

J.  HE  meetings  on  the  1st,  8th,  and  1  jth  of  March  were  oc- 
cupied in   reading  Dr.  Herschel's  sapplementary   remarks 
2.ud  illustrations  to  his  former  papers  on  the  nature  of  co- 
loured concentric  rings  seen  between  object-glasses.     The 
details  were  so  unconnected  in  themselves,  and  referring  so 
intimatel)  to  his  preceding  observations  and  the  objections 
which  have  been  made  to  them,  that  it  is  not  possible  to  con- 
vey any  just  idea  of  the  author's  experiments  in  an  abstract. 
March  22,  Tne  right  honourable  President  in  the  chair. 
A  letter  to  the  president  from  Mr.  Knight  was  read,  on  the 
functions  of  the  leaves  of  trees.     In  this  short  letter  Mr. 
Kniffht  merely  confirmed   the  opinions  and  observations 
which  he  made  on  this  subject  several  years  ago,  namely  ; 
that  the  leaves  of  trees  perform  the  same  functions  as  the 
Jungs  of  animals;  that  grafts  of  trees  perish  as  soon  as  the 
parent  stock,  from  the  mability  of  the  leaves  to    pertorm 
their  office,  and  support  the  increased  circulation  of  a  young 
and  healthy  stock;  and  that   consequently  a  rich  soil,  and 
augmented  nourishment  to  the  roots  of  such  trees,  only  tend 
to  accelerate  their  decay  instead  of  increasing  their  vigour, 
as  more  sap  by  such  means  is  propelled  to  the  branches  than 
can  be  digested  by  the  leaves.    This  theory  of  the  perishable 
natura  of  grafts,  which  has  met  with  much  opposition,  Mr. 
Knight  nowcor^siders  as  suffi.ciently  established  on  the  sure 
basis  of  physical  demonstration. 

N.  B.  The  doses  of  magnesia  administered  by  Mr. 
Brande  to  his  calculous  patients  *  varied  from  13  to  20  grains^ 
night  and  morning. 

SOCIETY    OF    ANTiaUARIES. 

An  account  of  the  earl  of  Cumberland's  expedition  to  the 
Azores  in  1389  ^vas  read  to  this  society  ;  but  it  contained 
no  new  facts  of  particular  importance,  except  so  far  as  it 
proved  the  early  superiority  of  the  British  navy. 

Part  of  a  very  accurate  description  of  Rippon  minster 
was  also  read,  in  which  it  was  allefred  that  at  least  a  wins^ 
or  this  church  was  built  prior  to  the  Norman  conquest. 

ROYAL    INSTITUTION, 

On  Saturday,  the  3d  of  March,  Mr.  Professor  Dary  began 
his  second  course  of  electro-chemical  lectures,  with  an  in- 

*  See  pa.^e  1 55  of  our  last  Number. 

Vol.  35,  No.  143,  March  ]810,  P  troductory 


226  Royal  Institution, 

troductory  discourse,  in  which  he  explained  the  principle 
upon  which  it  is  proposed  to  new-model  this  institution. 
The  plan  appears  to  be  so  judiciously  adapted  to  the  cir- 
cumstances oF  the  establishment,  and  holds  out  so  fair  a 
promise  of  a  successful  prosecution  of  scientific  researches, 
that  we  entertain  no  doubt  of  its  meeting  with  the  general 
approbation  of  the  proprietary,  and  receiving  that  share  of 
public  encouragement  to  which  it  is  so  eminently  entitled. 
After  a  concise  historical  survev  of  the  origin  and  p'rogress 
of  the  Institution,  and  of  the  important  discoveries  which 
had  repaid  the  liberality  of  its  founders,  Mr.  Davy  pro- 
nounced a  short  and  eloquent  dissertation  on  the  utility  of 
philosophical  inquiries  in  general,  and  proceeded  to  explain 
the  nature  of  those  improvements,  which,  he  conceived, 
were  calculated  to  render  the  Institution  a  more  efficient  in- 
strument of  public  advantage. 

The  funds  of  the  Institution,  he  sa'd,  had  been  inade- 
quate to  the  expenses  of  the  establishment ;  and  some  in- 
jury had  been  sustained  from  the  purchase  and  sale  of  the 
proprietors'  shares.  It  was  not  to  be  expected,  that  those 
who  could  make  'U  interest  in  a  scientific  institution,  an 
object  of  pecuniary  profit,  could  ever  fed  a  zealous  soli- 
citude for  the  advancement  of  science.  It  was  therefore 
proposed  that  the  shares,  which  originally  conveyed  an  in- 
terest in  perpetuity,  should  be  converted  into  shares  which 
conferred  merely  an  unalienable  interest  for  life.  But  lest 
iany  of  the  present .  proprietors  should  conceive  themselves 
injured  by  the  change,  a  fund  was  to  be  provided,  by 
a  loan,  for  their  indemnification.  Thus  none  would  con- 
tinue to  be  proprietors,  but  such  as  were  animated  by  sen- 
timents favourable  to  that  description  of  patronage,  from 
the  beneficial  influence  of  which  the  objects  of  the  Institu- 
tion would  be  most  effectually  cherished  and  promoted. 

It  might  perhaps  be  a  question,  whether  proprietors 
should  then  be  admitied  indefinitely,  or  restricted  to  a 
limited  number,  and  appointed  by  election.  Experience 
had  shown,  that  what  every  one  could  attain,  was  scarcely 
thought  desirable  by  any.  But  where  any  difficulty  pre- 
sented itself,  it  produced  a  desire  to  surmount  it.  Hence, 
if  it  became  an  object  of  some  exertion  to  obtain  the  di- 
stinction of  a  proprietor,  a  class  of  candidates  would  pro- 
bably present  themselves  for  election,  consisting  of  indivi- 
duals to  whom  the  pursuits  of  science  are  of  real  and  in- 
trinsic importance ;  and  from  such  patronage  the  best  re- 
sults miarht  be  exoected. 

In  order  that  the  proprietors  and  the  public  might  derive 
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every  benefit  from  the  Institution,  it  was  proposed,  in  addi- 
tion to  the  advantages  presented  by  the  lectures,  the  use  oi 
the  Hbrary,  and  the  collection  of  mineralogy,  lo  put  them 
in  possession  of  the  result  of  all  scientific  investigation  that 
might  be  pursued,  as  well  as  of  the  proceedings  of  the  In^ 
stituiion,  by  a  quarterly  publication  of  its  labours. 

To  one   class  of  proprietors,  namely,  the  possessors  of 
landed  property,  the  Institution  might  prove  eminently  use- 
ful.    The  value  of  the  mineral  productions  of  their  estates 
micrht  be  ascertained,  without  exposing  them  to  the  impo- 
sitions sometimes  practised  by  adventurers,   \a  ho,  for   the 
selfish  purposcof  promoting  their  own  interests,  recommend 
the  working  of  mines,  without  any  prospect  of  advantage 
to  any  one  but  the  individuals  employed  upon  the  underiak- 
injr.     Several    instances,    Mr.   Davy    ob>erved,  mmht    be 
mentioned  of  benefit  which  had  already  accrued  to  persons, 
who,  before  ene:acring:  in  expensive  enterprises  ot  this  kind, 
had  transmitted  specmiens  of  the  productions  of  their  estates 
to  the  Institution,  m  order  that  they  might  be   analysed  ; 
and  the  report  which  Vv'as  returned  to  them  enabled  them  to 
avoid  the  unprofitable  hazards  to  which  such  speculations 
are  exposed.     One  gentleman  conceived  he  had  discovered  a 
valuable  coal  mine  on  his  estate.     Upon  examining  the  sub- 
stance, however,  it  was  at  once  ascertained  that  it  was  de- 
stitute of  all  bituminous  properties,  and  the  working  of  a 
mine   of  this  quality  would  have  been  attended  only  with 
expense.      Another  gentleman  suppcjsed  he  had  discovered 
on  his  estate  a  stratum  of  alumina  ;  but,  upon  its  anah  sis, 
it  was  found  to  be  a  clav  of  inferior  value.     Instances  of 
this  description   might,  if  necessary,  be  easily  multiplied. 
To   landed  proprietor-,  therefore,     the   Institution    might 
prove  eminently  beneficial. 

It  had  also  its  claim  upon  princes  and  statesmen  for  their 
support.  Even  the  materials  of  war,  whi<;h  in  these  times 
may  be  of  the  highest  importance  to  the  f^tate,  might,  from 
new  results  of  scientii^c  investigation,  be  essentially  and 
effectively  improved.  But  tlicre  is  another  point  of  view 
in  which  it  has  still  a  superior  claim  to  their  attention  and 
patronage.  With  the  progressive  advancement  of  scii  nccs 
and  arts,  the  increasing  prosperity  of  the  couijtry  is  closely 
and  inseparably  interwoven.  Of  this  no  one  was  more 
sensible  than  the  great  Colbert.  He  knew  how  to  appre- 
ciate their  importance,  and  cherished  them  with  the  utmost 
assiduity  and  care.  Nor  was  he  disappointed  in  the  ej.^'^rta- 
tion  of  their  natural  effects  ;  for  the  prosperity  of  I/i^.-oe, 
in  the  reign  of  Louis  the  Fourteenth,  was  most  rapidiy  ac- 
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celerated  by  the  encouragement  which  this  able  minister 
and  statesman  judiciously  extended  to  every  branch  of  sci- 
ence and  of  art.  In  this  country,  too,  we  are  indebted  for 
a  large  proportion  of  our  prosperity  to  the  success  with 
u'hich  science  has  been  prosecuted.  But  how  much  might 
it  have  been  augmented,  if  the  arts  and  sciences  had  re- 
ceived an  adequate  degree  of  encouragement  !  Were  it 
possible  to  appropriaie  to  this  object  the  funds  collected  in 
one  year  for  charitable  purposes,  a  foundation  might  be  laid 
for  advancing  the  prosperitv  of  the  country  to  an  almost  in- 
definite extent,  and  to  a  point,  at  least,  which  would  enable 
"US  to  bid  defiance  to  the  restrictive  edicts,  by  which  the 
enemy  has  vanly  attempted  to  check  the  wealth  and  power 
of  the  British  empire. 

Nor  are  the  minute  details  of  science  and  of  art  unfavour- 
able to  the  cultivation  of  eloquence.  One  of  the  greatest 
statesmen,  and  at  the  same  time  one  of  the  greatest  orators 
this  country  ever  produced,  owed,  in  a  great  measure,  the 
variety,  the  charms,  and  the  force  of  his  eloquence,  to  the 
intimate  knowledge  v/hich  he  had  acquired  of  every  branch 
of  science  and  of  art.  These  sources  of  intelligence  sup- 
plied him  with  that  copiousness  of  illustration,  with  which 
his  orations  were  enriched,  and  enabled  Mr.  Burke  to  col- 
lect within  the  boundaries  of  his  own  genius,  every  thing 
that  could  adorn  and  embellish  his  elocution. 

Tt  has  been  supposed,  said  Mr.  Davy,  that  this  Institu- 
tion may  ultimately  encroach  on  the  province  of  some  of  the 
ancient  and  venerable  establishments  of  the  country,  where 
ancient  erudition  has  long  been  cultivated  with  success. 
This  opinion,  however,  is  founded  in  error.  The  precious 
remains  of  antiquity,  which  enlighttmed  the  darkness  of  the 
middle  ages,  and  delivered  down  to  us  some  of  the  most  in- 
estimable treasures  of  human  knowledge,  we  can  never 
value  too  highly.  Let  them  continue  to  be  the  guides  of 
our  taste,  and  the  beacons  by  which  our  course  is  to  be  di- 
rected. But  let  them  not  be  exclusively  studied.  The 
pursuits  on  which  such  minds  as  those  of  Boyle,  of  Bacon, 
and  of  Newton,  were  employed,  are  of  a  much  higher 
order  of  utility,  and  far  more  conducive  to  the  interests  and 
the  happiness  of  mankind. 

I  presume  too  to  hope,  continued  Mr.  Davy,  that  the 
encouragement  whicli  the  Roval  Institution  has  hitherto  re- 
ceived from  its  female  visitors,  will  not  be  withheld  from 
it  under  its  new  modification.  It  may  afford  them  oppor- 
tunities of  acquiring  that  knowledge,  which  will  contribute 
to  jender  their  elegant  acquirements  still  more  interesting. 
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By  increasing  the  sphere  of  their  intelligence,  they  will 
secure  not  only  an  addition  to  their  own  happiness,  but  the 
higher  gratification  otimparting  to  their  children  that  useful 
instruction,  which  cannot  fail  to  strengthen  and  to  endear 
the  relations  of  domestic  intercourse. 

Mr.  Davy  concluded  a  very  eloquent  and  comprehensive 
introductory  lecture,  by  obscrvinsf,  that  discoveries  in  phy- 
sical science  are  not  to  be  estimated  solely  by  their  con- 
duciveness  to  general  utilitv.  They  produce  on  the  human 
mind  the  happiest  and  the  most  sublime  impression,  in 
proportion  as  they  develop  the  harmony  and  simplicity 
which  reign  throughout  the  works  of  that  Being,  whose  in- 
finite power  is  manifested  in  every  thing  that  is  in  the  hea- 
vens and  on  the  earth. 

On  Saturday,  the  17th  of  March,  Mr.  Davy,  speaking  of 
the  discoveries  of  * 

Mr.  Cavendish, 
paid  the  following  just  tribute  to  the  memory  of  this   di- 
stinguished philosopher  : 

"  Of  all  he  philosophers  of  the  present  age,  Mr.  Caven- 
dish was  the  one  who  combined,  in  the  highest  degree,  depth 
and  extent  of  mathematical  knowledgie,  with  delicacy  and 
precision  in  the  nwthods  of  experimental  research. 

''  It  may  be  said  uf  him,  what  perhaps  can  hardly  bssald 
of  any  other  person,  that  whatever  he  has  done  has  been 
perfect  at  the  moment  of  its  production  :  his  processes 
were  all  of  a  finished  nature:  executed  by  the  hand  of  a 
master,  they  required  no  correction;  and  though  many  of 
them  were  performed  in  the  very  infancy  of  chemical  phi- 
losophy, yet  their  accuracy  and  their  beauty  have  remained 
unimpaired  amidst  the  progress  of  discovery  ;  and  their 
merits  have  been  illustrated  by  discussion,  and  exalted  by 
time. 

"  In  general,  the  most  common  motives  which  induce 
men  to  study,  are  the  love  of  distinction,  of  glory,  or  the 
desire  of  power,  and  we  have  no  right  to  object  to  motives 
of  this  kind  ;  but  it  ought  to  be  mentioned,  in  estimating 
the  character  of  Mr.  Cavendish,  that  his  grand  stimulus  to 
exertion  was  evidently  the  love  of  truth  and  of  knowledge  : 
— unambitious,  unassuming,  it  was  often  with  difficulty 
that  he  was  persuaded  to  bring  forward  his  important  dis- 
coveries. He  disliked  notoriety  ;  he  was,  as  it  were,  fearful 
of  the  voice  of  fame.  His  labours  consequently  are  re- 
corded wdth  the  greatest  dignity  and  simplicity,  and  in  ihe 
fewest  possible  words,  without  parade  or  apology ;  and  it 
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seemed  as  if  in  publication  be  vva«  performing,  not  wbat  was 
a  duty  to  himself,  but,  what  was  a  duty  to  the  public. 

"  His  life  was  devoted  to  science,  and  bis  social  hours 
wer<.*  passed  among  a  few  of  his  friends,  principally  mem- 
bers of  the  Royal  Society  :  he  was  reserved  to  strancrers, 
but  where  he  was  familiar,  his  conversation  was  lively,  and 
full  of  varied  information  :  upon  all  subjects  of  science  he 
was  luminous  and  profound,  and  in  discussion  wonderfully 
aCutc  : — 

:  -I — ^^  Even  to  the  very  last  week  of  his  life,  when  he  was 
nearly  79j  be  retained  his  activity  of  body  and  all  his  energy ; 
aiul  sagacity  ofintellect.  He  was  warmly  interested  in  all 
new  subjects  of  science  ;  and  several  times,  in  the  course  of 
the  last  year,  witnessed  or  assisted  in  some  experiments  that 
were  carried  on  in  this  theatre,  or  in  the  laboratory  below. 

'^  Since  the  death  of  Newton,  (if  I  might  be  permitted 
to  give  an  opinion,)  England  has  sustained  no  scientific  loss 
so  areat  as  that  of  Cavendish  ;  but-  this  loss  is  less  to  be  re- 
gretted, since,  hke  his  great  predecessor,  he  died  full  of  years 
and  of. glory  :  his  name  will  be  an  object  of  more  venera- 
tion in  future  ages  than  in  the  present  moment  : — though 
it  was  unknown  in  the  busy  scenes  of  life,  or  in  the  popu- 
lar discussions  of  the  day,  it  will  remain  illustrious  in  the 
annals  of  science,  which  are  as  unperishable  as  that  nature 
TO  which  il>ey  belong  :  and  it  will  be  an  immortal  honour 
t<3  his  house,  to  his  age,  and  to  his  country.'' 

^Vi5:RNERIAN    NATURAL    HISTORY    SOCIETY. 

At  the  meeting  on  3d  February,  the  Rev.  Dr.  Macknight 
laid  before  the  society  a  sketch  of  the  mineralogy  of  the 
highlands  of  Scotland,  from  the  Pass  of  Leny  to  Bahhelish. 
The  general  rock  in  this  tract  is  mica  slate,  with  its  usual 
subordinate  beds,  such  as,  of  granular  limestone,  horn- 
blende slate,  &c.  It  contains  also,  in  some  districts,  beds 
and  veins  of  leadglance,  and  indications  of  ironglance.  Be- 
yond Zvndrum,  the  mica  slate  approaches  to  gneiss,  till 
we  pass  Inverouran,  where  sienite  appears.  In  the  neigh- 
bourhood of  King's  House,  newer  granite,  feldspar,  por- 
phyry and  hornsione  are  found  ;  and  the  adjacent  country, 
as  mi^ht  be  expected  from  the  decomposition  of  these  rocks, 
presents,  for  many  miles,  an  unusual  aspect  cf  bleakness 
and  stei'ilitv.  Glencce,  which  is  singularly  interestino;, 
both  in  apicturesque  and  in  a  mineralogical  point  t)f  view, 
consists  of  hornstone  and  compact  feldspar,  in  beds  subor- 
dinate to  the  primitive  rocks,  and  capped  with  porphyry. 
At  the  bottom  of  Glencoe,  mica  slate  again  appears,  and  is 

covered 


Hackney  Litei'ary  and  Philosophical  Socidty,      23  L 

covered  with  the  formation  of  clay-slate,  which  affords  the 
well-known  quarries  of  Balahelish.  Thus,  according  to 
Dr,  Macknightj  it  appears,  that  the  relative  positions  of 
the  great  formations  which  occur  in  the  highlands  of  Scot- 
land, correspond  to  the  principles  of  the  geognosy  of 
Werner.  ^ 

At  the  same  meeting,  Professor  Jameson  read  some  ob- 
servations on  the  universality  of  rock  and  metalliferous 
formations,  preliminary  to  a  short  account  of  some  speci- 
mens of  a  particular  formation  of  lead  ore  found  within 
fifteen  miles  of  Dunkeld  in  Perthshire.  The  formation  ap- 
peared to  be  almost  the  same  with  that  which  occurs  at 
Strontian  in  Argvleshire  ;  and  it  is  therefore  possible  that 
it  maybe  a  source  of  v/ealth  to  the  proprietor. 

At  this  meeting  also  the  secretary  read  some  new  and  in- 
teresting observations  on  the  natural  history  of  the  common 
Greenland  whale,  by  Mr.  Wdlian  Scoresby,  junior,  of 
Whitby  ;  and  exhibited  a  correct  drawing  of  that  animal 
by  the  same  g»"ntleman,  differing  materially  from  the  figures 
hitherto  published. 

HACKNEY-  LITERAPxY  AND  PHILOSOPHICAL  SOCIETY. 

We  have  great  pleasure  in  announcing  the  formation  of 
institutions  calculated  to  diffuse  useful  knowledge.  Of  this 
description  is  the  Hackney  Society.  Jt  consists  of  two 
classes.  First,  Ordinary  members,  who  contribute  to  the 
funds,  enjoy  the  use  of  the  books,  &c.  Secondly,  Honorary, 
consisting  of  such  gentlemen  whose  association  may  re- 
flect honour  on  the  society,  and  whose  opinion  of  the  la- 
bours of  its  members  may  be  such  as  to  impress  them  with 
sentiments  of  regard  for  such  a  mark  of  the  society's  re- 
spect.    Ladies  are  admissible  as  members. 

The  officers  of  this  societv  consist  of  a  president,  two 
vice-presidents,  two  secretaries,  a  treasurer,  and  six  com- 
mittee, who  are  to  be  chosen  from  the  ordinary  mem- 
bers bv  ballot  or  scroll  at  every  anniversary  meeting. 

The  meetings  on  Tuesday  evenings  are  to  be  principally 
occupied  by  literary  conversations,  and  reading  such  papers 
on  scientific  or  literary  subjects  as  the  society  may  be  fa- 
voured with, 

'  The  subjects  for  conversation,  and  books  for  the  library, 
are  to  comprehend  the  mathematics,  natural  philosophy 
and  history,  chemistry,  polite  literature,  antiquities,  civil 
history,  biography,  quesiions  of  general  law  and  policy, 
commerce,  and  the  arts. 

The  purchase  of  philosophical  instruments,   and  patro- 
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niziiig  lectures  on  philosophical  subjects^  also  form  a  part  of 
the  plan  of  this  society. 

FRENCH  NATIONAL  INSTITUTE. 

The^  class  of  history  and  ancient  literature  of  the  French 
Institute  has  proposed  the  following  as  the  subject  of  a 
prize  dissertation  :  "  What  were  the  people  who  inhabited 
Cisalpine  and  Transalpine  Gaul,  at  the  different  epochs  of 
history  anterior  to  A.  D.  410? — Determine  the  position  of 
the  capital  cities  inhabited  by  these  people,  and  the  extent  of 
territory  which  they  occupied. — I'race  the  successive  changes 
that  took  place  in  consequence  of  the  divisions  of  the  Gauls 
into  provinces." — The  prize  will  be  a  gc^ld  medal  of  the 
value  of  1500  francs.  The  memoirs  may  be  written  in 
Latin  or  in  French,  and  must  be  transmitted  to  the  Secre- 
tariat of  the  Institute  at  Paris  on  or  before  the  1st  of  April^ 
1811. 


XL.  Intelligence  and  Miscellaneous  A)  tides, 

jVIr.  Brown,  the  botanist  who  accompanied  Capt.  Flin- 
ders in  the  late  voyage  of  discovery,  has  just  published  the 
first  volume  of  a  work  on  the  plants  of  New  Holland,  &c, 
inider  the  following  title  :  "  Prodromus  Florce  Kovce  Hoi- 
landice  et  Insiilce  Van-Diemen  ;  exhibens  characteres  plan- 
tarum  quas  annis  1802 — 180.5  per  oras  utriusque  iasula; 
colleirit  et  descripsit  Rohertus  Broun  ;  insertis  passim  aliis- 
speciebus  auctori  hucusque  cognitis,  scu  evulgatis,  sen  in- 
editis,  praescrtim  Banksianis,  in  primo  itinere  navarchi 
Cook  detectis." 


M.  Ebel,  of  Bavaria,  has  recently  published  a  geological 
work  on  the  structure  of  the  Alps^  which  is  reported  by  the 
continental  journalists  to  contain  much  novelty,  and  to  co- 
incide entirely  with  the  experiments  made  by  Humboldt. 
According  to  Messrs.  Ebel  and  Humboldt,  it  is  not  true 
that  granite  is  the  nucleus  of  the  surface  of  the  earth  :  on 
the  contrary,  we  find  as  many  strata  of  granite  as  of  any  of 
the  other  integrant  substances  of  mountains.  These  strata 
of  stones  in  the  mountains  have  been  formed  by  crystalliza- 
tion in  the  Sea  of  Chaos,  and  are  found  in  a  great  measure 
on  the  same  line  from  Savoy  to  Hungary.  According  to 
these  ideas,  the  earth  resembles  a  prism  of  crystal,  the  edges- 
of  which  have  been  worn  away  by  the  flux  and  reflux  of 
the  waters,  without  the  ruins  of  these  points  having  entirely 
'filled  up  tbe  hollows  made,.    These  ideas  are  expected   to 
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lead  to  important  results  ;  but  they  will  at  the  same  time 
discourage  those  who  still  hope  to  find  the  soHd  nucleus  of 
the  earth.  The  geologists  on  the  Continent  now  begin  to 
abandon  their  own  system^  in  order  to  embrace  that  of 
Humboldt  and  Ebel. 


Mr.  Parkinson  has  withdrawn  the  Introduction  to  the 
Knoivledge  of  Fossils,  announced  at  the  end  of  his  first 
volume  of  Organic  Reviains  of  ajormer  World,  considering 
its  publication  as  entirely  superseded  by  Mr.  Martin's  ex- 
cellent systematic  Outlines  of  the  same  subject.  The  third 
volume  of  Organic  Remains  is  in  considerable  forwardness. 


Tn  the  month  of  October  last,  the  viceroy  of  Italy  and 
his  consort  visited  the  ruins  of  the  ancient  Pompeia,  ac- 
companied by  chevalier  Arditi,  superintcndant  of  the  Royal 
Neapolitan  Museum.  A  fresh  search  having  been  made 
for  antiquities  a  few  days  before  by  order  of  their  majes- 
ties, M.  Arditi  presented  on  the  above  occasion  several 
pieces  of  ancient  pitch,  a  vessel  full  of  wheat,  a  piece  of 
coral,  several  beautiful  paintinecs,  and  a  lamp  of  baked 
earth  in  the  form  of  a  leaf,  and  bearing  a  Latin  inscription. 
This  lamp  was  covered  with  a  very  fine  varnish  or  vitrifica- 
tion, which  gave  it  a  silvery  or  pearly  appearance.  It 
seems  to  be  a  mistake  therefore  of  some  authors,  when  they 
inform  us  that  this  vitrification  was  not  invented  until  the 
fifteenth  century  by  Lue  de  la  Rubria,  a  Florentine  sculptor. 

Their  majesties  having  expressed  a  desire  to  have  some  of 
the  ruins  dug  up  under  their  own  inspection,  the  workmen 
had  the  good  fortune  to  find  several  pieces  of  money  of  va- 
rious denominations  :  a  quantity  of  bronzes,  among  which 
was  a  very  fine  vase,  and  an  urn  for  wine  :  some  articles 
formed  of  bones ;  a  great  quantity  of  glasses  of  various 
dimensions  and  t-hapes  ;  and  in  particular  a  great  number 
of  vases  improperly  called  Etruscan,  on  which  were  Latin 
inscriptions.  On  the  same  occasion,  their  majesties  found 
some  works  in  marble,  and  in  particular  some  comic  masks  : 
a  few  small  but  elegant  altars,  adorned  with  bas-reliefs  and 
weights  marked  with  cyphers  in  the  upper  part. 

Hitherio  only  a  single  subterranean  apartment  had  been 
discovered  at  Pompeia,  improperly  called  a  cantino,  but 
which  ought  rather  tp  have  been  named  crypto-portico :  in 
the  recent  diggin2;s  one  was  discovered  consisting  of  several 
ftories.  It  is  remarkable  for  having  a  pipe  or  tube  of  stucco 
placed  in   a  corner,  aijd   intended  for   the  conveyance  of 
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smoke.  This  discovery  seems  to  set  at  rest  the  questloii  so' 
long  agitated  by  the  learned  ;  namely  :  whether  the  ancient* 
were  acquainted  with  the  use  of  vents  or  chimneys  for  car- 
rying off  smoke  ?  In  the  same  apartments  were  also  found 
several  pieces  of  marble  and  alabaster,  valuable  on  account 
of  the  bas-reliefs  and  inscriptions  with  which  they  are 
adorned. 

Their  majesties  afterwards  proceeded  into  a  tr'iclimum  or 
dining  apartment  recently  discovered.  The  walls  of  this- 
magniHcent  saloon  are  covered  with  paintings  of  the  most 
exquisite  taste,  and  representing  fishes,  birds,  and  game  of 
all  kinds.  Here  there  are  three  couches  of  mason  w^ork  iir 
perfect  preservation,  being  the  places  in  which  the  ancients 
rested  during  their  meals.  Adjoining  the  three  beds,  there 
still  exists  a  marble  foot,  which  must  have  served  as  a  sup- 
port for  the  table  on  which  the  dishes  were  placed. 
-  His  majesty  on  quitting  the  ruins  expressed  a  most  ar- 
dent desire  that  the  exertions  made  to  expose  them  to  public 
view  should  be  continued,  and  has  since  issued  the  neces- 
sary orders  to  his  ministers  of  finance. 

The  followino-  account  of  the  present  state  of  the  uni- 
versities and  other  seminaries  of  education  in  the  new 
kingdom  of  Westphalia,  is  published  in  the  foreign  jour- 
nals. The  universities  of  Halle,  Gottingen,  Hclmstadt/ 
Marbourg  and  Rinteln,  contain  in  all  1£07  students.  There 
are,  also,  32  gynmasia  or  classical  schools  in  the  kingdom, 
at  which  are  educated  6,831  children  :  the  inferior  schools, 
at  which  reading,  writing,  and  arithmetic  are  taught, 
amount  to  3,600,  and  are  frequented  by  233,338  children  of 
both  sexes.  In  each  of  the  two  great  cities  of  Brunsw'ick 
and  Magdeburg  there  are  33  public  institutions  for  every 
branch  of  education,  besides  private  seminaries.  In  the 
public  schools  the  hours  of  teaching  arc  so  arranged,  that 
the  children  who  attend  them  are  generally  able  to  earn  their 
livelihood  at  the  intervals.  In  the  above  two  cities  alone 
900  scholars  are  instructed  in  the  sciences.  In  short,  on  a 
moderate  computation  there  is  a  teacher  for  every  30  chil- 
dren throughout  the  kingdom. 

The  university  of  Jena  is  also  described  as  being  in  a  very 
flourishing  condition.  The  number  of  students,  which  in 
1807  scarcelv  exceeded  100,  is  now  quadrupled.  The  Mine- 
ralogical  Societv  established  at  Jena  a  few  years  ago  is  in 
great  repute.  In  September  last  this  society  held  its  anni- 
versary 
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rersan^,  at  which  the  celebrated  M.  Goethe  was  present. 
This  intrenious  author  now  devotes  the  whole  of  his  time 
to  the  sFudy  of  natural  philosophy. 

A  society  for  the  education  of  the  blind  has  been  lately 
established  at  Zurich  in  Switzerland.  The  number  of  pu- 
pils is  at  present  50  :  and  what  is  singular,  the  chief  master, 
M.  Funke,  is  blind.  He  is  described  as  an  excellent  teacher 
and  an  ingenious  mechanic. 

The  calamities  experienced  at  different  times  in  Switzer- 
land from  the  sudden  rolling  down  of  huge  fragments  of 
rock  and  other  component  parts  of  the  mountains  in  the 
Grisons,  have  sugg^ested  to  the  government  the  propriety 
of  employing  M.  Escher,  a  geologist  of  Zurich,  to  sur- 
vey that  district.  He  has  accordingly  published  the  result 
of  his  inquiries,  and  it  appears  that  the  valley  of  Nolla 
behind  the  village  of  Thusis,  and  the  valley  of  Plesner  be- 
hind the  town  of  Caire  in  the  Grisons,  are  threatened  with, 
the  visitation  of  avalanches,  which  can  only  be  averted  by 
the  prompt  adoption  of  the  measures  of  precaution  which  he 
has  suggested. 

The  followinor  short  article  on  volcanos  appears  in  a  re- 
cent French  journal  : — '*  It  has  been  observed  that  in  the 
year  1S06,  at  the  moment  of  the  dreadful  eruption  of 
mount  Vesuvius,  all  the  other  volcanos  with  which  we  are 
acquainted  vomited  an  increa5ed  quantity  of  flames,  ^^na 
spread  terror  throughout  Sicily,  and  covered  Calabria  with 
lava.  Hecla  in  Iceland  was  as  violent  as  ever,  and  the  Peak 
of  Teneriffe  threw  out  red  hot  stones.  Volcanos  which 
"were  thought  to  be  extinguished  awoke  with  new  fury. 

'^  The  communication  of  volcanos  with  each  other  is 
not  doubtful,  But  are  we  acquainted  with  the  conductor 
of  the  electrical  fluid  ? — Is  this  communication  efiected  by 
subterranean  passages,  or  by  the  medium  of  the  atmo- 
sphere ?  How  does  it  happen  that  the  above  unusual  phae- 
nomcna  take  place  at  the  same  moment  :" 

CAUTION    TO    APOTHECARIES    AND    DRUGGISTS. 

For  the  subjoined  information,  which  we  consider  our- 
iielves  imperiously  called  upon  to  circulate  as  widely  a* 
possible,  we  are  indebted  to  a  most  respectable  manufactur- 
ing chemist,  Luke  Howard,  esq.,  of  Plaistow.. 

A  very  large  quantity  oi'  glass  of  lead  ha.s,  by  some  means, 
found  its  way  into  the  London  market,  as  glass  of  antimovif^ 
This  criminal  imposition  is  sure  to  be  delected,'  in  the  ope- 
ration 
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ration  to  which  the  glass  of  antimony  is  chiefly  applied,  iJid- 
making  of  emetic  tartar;  but  it  is  highly  needful,  for  the 
sake  of  the  conisuniers  of  smaller  quantities,  as  m  the  vi- 
trurn  ceratiim,  and  vinum  antimonii,  that  the  following  di' 
st'wctive  characters  of  the  two  be  extensively  circulated,  in 
order  that  those,  who  mav  have  bouiiht  the  article  within 
twelve  or  eiglueen  months  past,  n)av  assure  themselves  of 
its  being  genuine.  Ihepublic  health,  and  even  the  lives  of 
some  pai?e?its,   may  be  considered  as  at  stake  on  the  occasion. 

Glass  of  antimony  has  a  rich  brown  or  reddish  colour, 
with  the  usual  transparency  of  coloured  glasses.  The  glass 
of  lead  in  question  is  of  a  deeper  and  duller  colour  against 
the  light,  is  nluch  less  transparent,  and  even,  in  some 
samples,  quite  opake. 

The  specific  gravity  of  the  true  never  exceeds  4*95,  that 
of  the  spurious,  or  lead  glass,  is  6*95  :  or,  in  round  num- 
bers, their  coinparative  weights  are  as  5  to  7. 

Let  twenty  grains  be  rubbed  fine  in  a  glass  mortar,  add- 
ing half  an  ounce  of  good  muriatic  acid.  The  true  dissolves, 
with  an  hepatic  smell,  the  solution  is  turbid,  but  has  no 
sediment.  The  spurious  turns  the  acid  yellow,  giving  out 
an  oxvmuriatic  odour,  and  leaves  much  sediment. 

Let  a  little  of  each  solution  be  separately  dropt  into  wa- 
ter. The  true  deposits  oxide  of  antimony,  in  a  copious 
white  coagulum  ;  or,  if  the  water  has  been  previously 
tinged  with  sulphuret  of  ammonia,  in  a  fine  orange  preci- 
pitate— 1  he  spurious  gives  no  precipitate  in  water,  and  in 
the  other  liquid,  one  of  a  dark  brown  or  olive  colour. 

A  solutioh  of  the  spiirious  in  distilled  vinegar  has  a  sweet 
taste,  tocrether  with  the  other  properties  of  acetate  of  lead. 

A  very  small  mixture  of  the  spurious  may  be  detected,. 
by  its  debasing,  piore  or  less,  the  bright  orange  colour  of 
the  precipitate,  thrown  down  by  sulphuret  of  ammonia 
from  the  solution  in  any  acid. 

The  samples  of  the  spurious,  hitherto  detected,  are  of  a 
much  thicker  and  clumsier  cast  than  the  genuine  ;  but  the 
appearance  is  not  to  be  trusted,  and  no  specimen  should  be 
allowed  \o  pass,  without  a  trial  either  of  the  specific  gravity, 
pr  chemical  properties.  ' 

John  Morispn,  living  at  143,  Hi»lbor»  Bars,  who  had 
the  misfortune  to  lose  both  arms  by  the  discharge  of  a  can- 
non, has  invented  a  curious  set  of  instruments,  so  well 
adapted  for  almost  every  purpose  of  life,  that  the  want  of 
those  limbs  to  him  is  wonderfully  supplied;  and  he  under- 
takes to  make  artiticial  legs,  arms,  and  instruments,  on  a 
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new  principle.  The  Society  for  ihc  Encouragement  of 
Arts,  Manufactures,  and  Commerce,  being  convinced  of 
their  great  utility  in  atfordin^-  help  and  comfort  to  unfor-^ 
tunate  persons  in  his  situation,  lattly  voted  him  their  silver 
medal  and  40  guineas  for  his  ingenuity. 

LIST    OF    PATENTS     FOR    NEW    INVENTIONS. 

To  Joseph  Stcpb.enson,  ot"  Mortimer  Street,  Cavendish 
Square,  in  the  county  of  Middlesex,  plumber,  for  a  machine 
for  filtering  and  punfying  of  water.— Feb.  97,  1810. 

To  John  Justice,  of  Dundee,  in  North  Britain,  ironmon- 
ger, for  his  improvements  in  the  construction  of  stove-grates 
calculated  to  prevent  or  cure  smoky  chimneys,  and  pos- 
sessing; other  adv^antages  over  the  stove -grates  in  common 
use. — March  6. 

To  Thomas  Scott,  of  Holborn,  in  the  county  of  Mid- 
dlesex, musical  instrument  maker,  for  his  improved  Ger- 
man flute,  clarionette  and  oboe. — March  12. 

To  Thomas  Robinson,  of  Roberts-Bridge,  in  the  parish 
of  Salehurst,  in  the  county  of  Sussex,  brewer,  for  his  mash- 
ing machme. — March  12. 

To  John  Kentj  of  Southampton,  architect,  for  his  new 
and  expeditious  method  of  moving  all  kinds  of  goods  or 
materials  to  high  buildings  or  from  deep  places. — ^lar.  12* 

To  Thomas  Grant,  of  Bideford,  in  the  county  of  Devon,' 
esq.,  for  his  method  of  making  paint  or  varrjish  from  a 
new  discovered  fossil,  which  will  be  of  great  public  utilitiC 
in  paintins;  of  ships  and  in  various  manufactories. — Mar.  22, 

To  Michael  Shannon,  of  Berwick  Street,  in  the  county 
of  Middlesex,  archiieci,  for  certain  improvements  in  the 
art  of  brewing,  which  were  communicated  to  him  by  a 
learned  foreigner  since  deceased. — March  22. 

To  Johann  George  Deyerlein,  of  L/)ng  Acre,  in  the 
county  of  Middlesex,  tool- maker,  in  consequence  of  cer- 
tain iiwentions  by  himself,  and  of  communications  made 
to  him  by  a  native  of  Germany,  for  a  machine,  new  prin- 
ciple, or  method  of  making  bricks  and  tiles,  and  also  4)y 
means  thereof,  and  of  clav,  loam,  or  similar  materials  to 
those  commonly  used  in  potteries,  to  make  all  sorts  of 
mouldings,  beads,  tubes,  gutters,  channels  or  cylinders  to 
convey  water,  smoke,  or  any  fluid  or  sofc  substance. — 
March  22. 

To  John  Gregory,  of  Islington,  in  tlie  county  of  Mid- 
dlesex, builder,  for  his  new  method  of  tunning  or  cleansing 
ales  and  beers  into  casks. — March  22. 
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ANNUAL    RESULTS. 
Thirmometsr.  Wind. 

Highest  Observation,  July  27th 7S°S. 

Lowest  Observation,    January  22d       .-_-.----     17*^N. 

Greatest  Variation,  in  twenty-four  hours,    June  lst-2d    -     -     -     IS® 
Annual  Mean    .---------------     48-78- 

Barometer.  .  Wind. 

Highest  Observation,  June  25th        ---     30-45NE. 

Lowest  Observation,  December  ITih     --------     28'25W. 

Greatest  Variation  in  twenty-four  hours,  January  SOth-Slst  -       1-13 

Annual  Mean      -- -.-_--    29*74 

Rain.  Inches. 

Greatest  Quantity  in  August     -     -     -     -    4-50 

Smallest  ditto  in  October       -----       -31 

Total  Quantity  for  the  Year      -     -    -     -  2S-0I 

Weather.       Days.  Wind.  Times. 

Fair     -     -     234     -     -     N.  £<  NE.     -     ]  flO 
Wet     -    -     131     -     -     E.  &SE.      -       79 

S.  &SW.       -     197 

365  W.  &  NW         \G5 

571 


Remarks. — On  the  22d  of  January,  the  Thermometer,  within  two  miles 
of  Nottingham,  stood  at  14*^.  April  19th,  Snow  had  fallen  to  the  depth  of  one 
foot.  May  2d,  Snow  fell  this  morning.  August  6th,  the  Rain  that  fell 
from  9  A.M.  to  5  P.M.  am.ounted  to  I  -72.  Loud  peals  of  thunder  at  noon, 
increased  at  4  P.M  ,  when  the  lightning  became  extremely  vivid — the  thun- 
der tremendous— the  rain  deic-nding  in  torrents,  and  continuing  so  most 
part  of  the  night.  December  17th,  the  Barometer  at  11  P.M.  stood  at 
28-25f.     The  foUoTving  are  comparative  observations  on   the  fail  of  the 


mercur-; 


Barometer. 
Kaivick.  Kendal. 

28-35     -     -     28-38 
■     28-09     ••     -     28-12 


London, 

28-89 

28-58 


Nottmsham. 


January  I7SS    - 

January  I7r^9     - 

December  1809 2S-25 

N.  B.  The  Barometer  is  firmly  fired  to  a  standard  wall,  over  a  stair-case, 
on  a  level  of  ISO  feet  above  the  sea.  The  Pluvianieter  is  placed  in  a  garden, 
on  an  elevation  of  140  feet  from  the  level  of  the  sea. 

Quantity  of  Rain  in   1S08,  at  the  following  Places  in 

Scotland : 


Bnthivell 

Gordon 

1808. 

Dalkeith. 

Castle. 

Glasgow. 

Castle. 

T.arc:s. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Januarv  - 

-     1-29 

1-278 

1-246 

1-27 

February 

-     1-905 

1-451 

•778 

1-62 

March     - 

•452 

1-26 

•08-2 

■71 

April 

-     2-805 

1-923 

1-535 

2-97 

May  -     - 

-     2-22 

1-887 

1-S71 

•78 

June  -     - 

-     2-288 

1-579 

1-814 

1-62 

Julv    -     - 

-     4-12 

1-83 

3118 

2-91 

August     - 

-     3-451 

5-827 

5-597 

2-92 

September 

-     2-651 

'655 

-616 

5-31 

1  452 

October    - 

-     2-393 

3-848 

2-171 

3-21 

8-033 

November 

-     1-48 

1-993 

2-135 

1-68 

3-664 

December 

-      2-44 

1-507 

1-342 

2-21 

5-488 

27-995 


24-598 


21-755 


27-21 


18-637 
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Day?  of  the 

Month. 


Meteorology  • 
meteorological  table, 
By  Mr.  Carey,  of  the  Strand, 
For  March  1810. 

Thermometer,    ] 


CO  ^ 


Feb.  26 

27 

28 

Vlarch  l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

14 


38 
47 
40 

47 
48 

49 
41 
40 
35 
40 
45 
52 
50 
50 
52 
40 

39 

15i  38 
16  35 
17|  35 
18|  32 
19j  29 
20j  34 
21  i  35 
22!  34 
23j  32 
24|  33 
25!  32 
26  35 


c 
o 
o 


u 


47° 

53 
52 
53 
54 
51 
50 
45 
38 
45 

49 
54 
54 
54 
52 
42 
41 
38 
39 
40 
44 
44 
50 

49 
42 

49 

47 
42 
42 


^  ^  i  Height  of 
^  -gr!  the  Biirom. 
"c  j?^  j     Inches. 


1    (/J 

r^-  0 

, 

"J 

Q- 

u-    0 

E 

s-l 

<u    > 

w  ^ 

u    ~ 

tJD  ^; 

=i. 

w    u 

1^    c 

M- 

Weather* 


47" 

44 

48 

47 

49 

41 

40 

39 
41 
42 
46 

49 
50 
50 
46 
40 
38 
35 
34 
33 
36 
43 
40 
41 
34 
36 
37 
37 
39 


29-89 
'^b 

•99 

•78 

•69 

^bb 

•36 

•16 

28*95 

•81 

•99 

29*28 

•76 

•90 

•75 

30-00 

30-00 

29-64 

'bb 

•65 

•90 

30-00 

29*95 

•65 

•98 

•72 

•72 

•81 

•85 


23 

19 
32 
16 
10 
0 
18 
19 
0 
O 
15 
10 
36 
30 
10 
32 
25 
20 
10 
30 
22 

19 
33 
21 
19 
34 

27 
25 

27 


Fair 

Cloudy 

Fair 

Cloudy 

Small  rain 

Rain 

Cloudy 

Cloudy 

Snow 

Rain 

Cloudy 

Stormy 

Fair 

Cloudy 

Stormy 

Cloudy 

Cloudy 

Cloudy 

Cloudy 

Fair 

Fair 

Fair 

Fair 

Cloudy 

Fair 

Fair 

Fair 

Fair 

Fair 


N.  B.  The  Barometer's  height  is  taken  at  one  o'clpck. 
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XLI.  On  the  Torpidity  of  Anbnah.     By  Benj  amtn  SMtTii 
Barton,  of  Fhiiadelph'ia,  M.D, 

To  Mr,  Tilloch, 

Sir,  1  LATELY  purchased,  and  have  just  finished  the  read- 
ing of,  '^  An  Essay  on  the  Torpidity  of  Animals,  by  Henry 
Reeve,  M.D."  The  work  has  afforded  me  much  amuse- 
iTieni,  and  some  instruction ;  and  may,  doubtless,  be  *ad 
with  'great  satisfaction  and  advantage  by  the  younger  class 
of  naturalists.  It  is,  hov^ever,  I  think,  less  replete  with. 
new  facts  and  experiments,  and  with  original  and  enlarged 
views  of  the  nature  and  phcenomena  of  torpid  life,  than 
might  have  been  expected,  considering  the  respectable  au- 
thor's opportunities  of  acquiring;  information,  and  the 
length  of  time  that  he  has  had  the  subject  under  his  con- 
sideration. 

Having  myself,  for  several  years,  been  engaged  in  in- 
quiries relative  to  the  same  subject,  in  various  classes  of 
animals,  but  especially  in  the  Mammalia,  the  Birds,  and  the 
Keptilia  {Amphibia  of  Linnaeus),  1  hope  to  be  able,  at  no 
Very  distant  period,  to  publish  the  full  result  of  my  re- 
searches and  experiments.  I  shall  then,  with  that  candour, 
which,  I  trust,  will  never  forsake  me  in  my  inquiries  as  a 
naturalist,  point  out  some  of  the  errors  (as  I  now  conceive 
them  to  be)  of  Dr.  Reeve's  work ;  and,  in  particular,  I  shall 
iPtate,  at  length,  the  facts,  the  actual  experiments,  and  the 
observations,  which  compel  me  to  differ  from  him  on  some 
very  material  questions.  At  present,  I  have  no  other  ob- 
ject in  view,  than  to  draw  your  attention,  and  that  of  your 
philosophical  readers,  to  that  part  of  Dr.  Reeve's  Essay 
which  relates  to  the  real  or  supposed  torpidity  of  birds. 
This  part  of  his  subject,  the  intelligent  author  does  not 
seem  to  have  examined  \\'\ih  his  accustomed  ability. 

In  treating  of  the  '*  Migration  of  Birds,"  Dr.  Reeve  has 
the  following  words  :  *^  Here  a  curious  question  arises  re- 
specting the  disappearance  of  birds,  it  is  singular  that 
this  subject  should  still  admit  of  doubt,  when  it  seems  so 
easy  to  be  decided  j  yet  every  month  we  see  queries  and 
answers  about  the  migration  of  swallows,  and  every  year 
our  curiosity  is  tempted  to  be  anuised  with  marvellous 
histories  of  a  party  of  these  birds  diving  under  water  in 
some  remote  quarter  of  America.  No  species  of  birds, 
except  the  swallow,  the  cuckow,  and  the  woodcock,  have 
been  supposed  to  remain  torpid  during  the  winter  months. 
And  what  is  the  evidence  in  favour  of  so  strange  and  mon- 

Vol.  3^,  No.  144.  Jpril  I8lp.  Q  strous 
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strous  a  supposition  ?     Nothing  but  the  mo:<t  vague  testi- 
monies, and  histories  repugnant  to  reason  and  experience*.*' 

It  appears  somewhat  surprising  to  me,  that  an  author 
who  has  so  long  had  the  subject  of  the  torpidity  ot  animals 
under  his  consideration^  should  have  hazarded  the  as- 
sertion contained  in  the  preceding  paragraph.  Dr.  Reeve 
lias,  certainly,  read  of  other  birds,  besides  the  swallow,  the 
cu(;;J:ow,  and  the  woodcock,  which  are  said  to  have  been 
found  in  a  torpid  state.  And  ought  he  not  to  have  men- 
tioned these  birds  ? 

In  mv  Fragments  of  the  Natural  History  of  Pennsyl- 
vania, which  Dr.  Reeve,  if  I  do  not  mistake,  has  seen,  for 
he  has  referred  to  the  work  in  his  Inaugural  Dissertation 
published  in  1803,  I  have  mentioned  the  common  hum- 
ming-bird {irochilus  coluhris)  as  one  of  those  American 
birds  which  do  occasionally  become  torpid.  I  have  parti- 
<:ular  reasons  for  quoting  the  passage,  as  it  occurs  in  the 
Fragments*  *'  I  have  not  been  able  to  learn,  that  the 
humming-bird  winters  in  any,  not  even  in  the  warmest, 
parts  of  the  United  States.  I  cannot  hesitate  to  consider 
it  as  a  bird  of  passage.  A  gentleman,  however,  whose 
name  I  do  not  recollect,  wrote  a  little  paper  to  prove,  that 
these  birds  continue  with  us  all  the  winter:  why?  be- 
cause one  of  them  was,  one  frosty  day,  in  the  month  of 
October,  found  a  ijooddeal  benumbed  in  a  church,  in  some 
part  of  New  England,  I  think  in  Coniiecticutf.'' 

In  the  same  work,  speaking  of  the  caprimulgns  vir- 
gh.iajius,  or  whip-poor-Will  of  the  Americans,  I  have 
said  :  '^  I  have  been  informed,  that  some  of  these  birds 
have  been  found  in  a  torpid  si  ate,  in  hollow  trees,  in  New- 
Jersey.  But  I  cannot  entirely  depend  upon  the  fact ;  and 
I  have  little  hesitation  in  saying,  that  this  bird,  as  well  as 
the  svvallows,  to  which  it  is  allied,  is  a  bird  of  passage  |.'^ 

Here,  then,  there  are  two  American  birds,  besides  those 
enumerated  by  Dr.  Reeve,  which  are  supposed,  by  some 
persons,  to  become  torpid  in  the  winter  season.  Nor  do 
these  complete  the  list.  It  is  the  opinion  of  many  well- 
informed  persons,  in  the  United  States  (but  I  by  no  means 
vouch  for  the  verity  of  the  story),  that  the  V^irginia  corn- 
crake, or  rail  {ralliis  virg'inianus),  becomes  torpid,  and 
remains  among  the  mud  and  grasses  of*  our  meadows,  &c., 
during  the  winter-season.     It  is  asserted,  by  many  other 


*  An  Essay,  &c.  section  ii.  pa,^es  39,  40. 

f  Fragments  of  the  Natural  History  of  Pennsylvania,  Part  First.  Ap- 
^rendix  I.  pages  18  and  19.     Philadelphia,  1799.     ' 
4  fr£jaiteu.ts,  &.C.  Appeiidii  I.  pa^e  18. 

persons^ 
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persons,  that  whole  flocks  of  the  Carolina  parrot,  or  nara- 

in  the  hollows  of  trees,  in  the  state  of  North  Carolina   and 
in  some  other  parts  of  the  An.erican  Union.     Tbel^el-ecn. 

It  would  not  be  difficult  to  show,  that  these  birds  ar^ 
often  seen  abroad,  and  pretty  active,  when  he  g  old  U 
nhuened  by  snow.  I  could  mention  not  a  llw  other 
birds,  the  torpid  state  of  which  has  been  spoken  of  hy  na- 
T''%":fr'''''''  ""^  "--  birds  I  sLll  ntent,ra 
l"%Idhy  of  SS  ■•"'  '"'  Obsen.tions,  relative  to  the 
But  «  what"  (says  Dr.  Reeve)  "  is  the  evidence  in  fa- 
vour ot  so  strange  and  monstrous  a  supposition  ?  Nothing 
but  the  most  vague  testimonies,  and  histories  repugnan  t! 
reason  and  experience."  '^pugnant  to 

This,  surely,   is  not  the  proper  language  to  be  emploved 

Ls  'Zr%'°"  ^'•'i/'-"^--  o1- Physiological  Vis- 
h  s^;v  ^"';""."^\.^^^  facts  m  natural,  as  welfas  in  civil, 
ftistory.  And  m  favour  of  the  torpiditv  of  some  of  the 
birds  which  I  have  mentioned,  the  authorities  are,  some! 

lines  at  least,   highly  respectable:  nor  are  they  few   ia 

at  present.     I  have,  at  this  time,  in  the  press,  a  memoir  on 

h  »Tfh:  Pbei  '^r^' "' """  •^■'■^ '  '  ^™  -"fi-^*" 

nat  1  shall  be  able  to  onvince  every  candid  philosopher 
that  grea    numbers  of  swallows,  of  difl'erent  species    dr> 
occas^onaU^f  pass  into  a  state  of  to'rpidity,  more  o   less  pro- 
found, not  merely  "  in  some  remote  quarter  of  America  " 
sonJm    '  T""'y-  °^  T  ^^f'''^'  '''"''  -here  .her    are 

a  e  as  httle  prepense  to  believe  the  marvellous  in  natural 
history,  as  any  philosophers  elsewhere 

I  do  not  suppose,  that  all  the  swallows  of  North  Ame- 

nca  become  torpid.     It  is  my  present  opinio.rand  U  was 

my  opinion  when  I  published  [he  "  Fragment's  "in    799 

hat  the  swallows,  m  general,  are  migratory  birds*      But 

melSat'th:  ■     r  «'/-■'-  '"n-iries  h'ave  conVinS 

f^eauent    hL   yT'"''  ,"^  '°^P"^  ^"■^"°»-^  '''  ■^"'^h  more 

herare   wo,n.      '"T'^u'^'PP"'^''  "^^y   "'^^^  '  ^"d   that 

culiarlv  dlT    P-i     "  °^  '^t  Senus  Hinmdo,  which  are  pe- 

Of  rocks   r.t  ,    ,1'''''  '.     '"""""'  ''''""  '"  "'^  ^^^■'•i" 
ot  rocks,  in  tne  hollows  ot  trees,  and  in  other  similar  situ- 

.iil  wo'k "f4t;  *a  x-^P/^'"'  '•  "'^  "^     *"'  '^'  Introducrion  ,0 

J  t*m'^^  *^'i  ««MU  IiM.  5  XXi\  ,  XIV,  XXVI, 

2^  ations. 
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af.ons,  where  thcv  have  often  been  foond  in  a  so!,orosf 
state  These  species  ^re  tl-e  hirw^'io  r.parm,  or  sand- 
Sow  commonly  called,  in  the  Un.ted  States,  bank- 
swallow  and  bank-martin ;  and  the  kmmSo  pdasg.a,  or 
acul  ated  swallow,  which  we  c.ll  clnmne>-blrd  and  clnm- 
nev-swallow.  There  is  vo  fact  in  ormthohgy  better  esa- 
blished,  than  the  fact  of  the  occasional  torpidity  oj  these 

'"l  f  ri-fnf  Sttorpidttv  of  swallo..  "  tjnder  water.;' 
But  1   do  not°whollv  deny  this  fact.     And  I  take  much 
pleasure  in  referring  Dr.  Reeve  to  a  short  paper    m  the 
Transaction  of  (he  American  Philosophical  Society,  vol.  vi. 
nart  i      rdati/c  to   the  discovery  ot  a  torpid  swallow  under 
rqulntllv  of  mttd  and  leaves.    The  author  o    that  paper 
was  a  most  worthy  and  respectable  man  :  and  a  man  .^ 
re!io-iou=ly  attached  to  truth,  that  I  beMeve  hrni  to  have  been 
incapable  of  uttering  a  falsehood       He  wa^,  moreover,  a 
man  of  nice  observation,  and  of  a  phdosoph.cal  turn  of  .Bind. 
1  do  not  wish  to  urge  this  part  of  the  swallow's  history 
anv  further.    1  have  nothing   to  say  in  support  ot  the 
"  Lallow  song."     But  when,  m  page  44,  Dr.  Reere  as- 
serts, that  no  swallows  "  were  ever  found  .n  all  the  rners 
and  lakes  of  England,  Wales,  Ireland,  Scotland,  or  Switz- 
erland,  althouoh  fishermen   are  constantly  employed    on 
the^e  their  supposed  hiding-places,"  does  he  mean  to  say, 
that  it  has  neier  been  asserted  by  any  of  h.s  countrymen, 
that   swallows   have  been  found   torpid,  under  wafer,  m 
Eneland?     Swallows  are  said  to  have  been  foiind  torpid 
"  iS  the  river  Thames;"  and  the  fact  seems  to  have  been 
credited  bv  some  illustrious  f:narishmen  in  the  17th  cen- 
tury;  andamong  others,  if  I  do  not  mistake,  by  the  tm- 
mo'rtal  William  ftarvcy  *.  ■  <-•        »      u 

But  I  will  take  my  leave  of  the  swattows.— Since  I  pnb- 
fished  mv  Fragments,  1  have  obtained  much  mtormation  re- 
ative  to  the  torpidity  of  the  humi.uug-bird.  I  have  bin  ed 
at  this  subject,  and  have,  indeed,  most  pointedtv  admitted 
the  fact,  in  iv  letter  to  Mons.  la  Cepede  ptibhshed  i« 
your  Philosophical  Magazine.      I  am  now  fully  P^'^^'ded, 

*  In  Dr  Elrcl.-.  llhf.ry  of  the  Roy':!  ■'^'■•r'-iy,  vol.  U'-,  there  are  some  c..- 

riou.  rSice.  *o..t  swanLs.     The  following  mav  .,ot  be  der.ned  whoHy 

LXTf  ^   aeeve's  attention.     "  Sir  John  Itokyns  propowd,  that  K 

Iha  the  chancellor  of  Denmark  told  him,  .s  ^"  .""^^^^J^^^^^I^ '^'/J^^ 
ireland  there  bad  been  taken  out  of  the  ,ce  swallows,  which  bcmg  atwr^ 
Iceland,  tnc.enauu  ctov- recovered  and  flew  about  the  room.  — 

XS'£::^!^^r:el^^J^eil!ln  accouBt  like  the  formerconcern.n^ 
i:^au"omtrw.t;rmen.  viz.  .ha.  they  have  found  them  .n  the^mer^ 
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that  instances  of  the  torpidity  of  the  trochilus  are  by  no 
means  uncommon  in  the  United  States  :  and  I  regret  ray 
havino;  treated  with  so  little  respect,  the  opinion  of  the 
Connecticut  gentleman  already  alluded  to.  It  is  certain, 
at  least,  that  the  trochilus,  like  the  generality  of  the  swal- 
lows, is  very  impatient  of  cold ;  and  that  it  sometimes, 
even  in  our  houses,  very  suddenly  passes  into  a  profound 
slumb^,  from  which,  however,  it  awakes,  to  enjoy  all  the 
privileges  of  its  life. — I  say  this  is  certain.  And  this,  so 
far  as  his  sentiments  may  be  collected  from  his  Essay,  is 
more  than  Dr.  Keeve  is  willmg  to  admit  of  any  species  in 
the  great  class  of  Birds. 

The  fact  of  the  torpidity  of  the  trochilus  was  not  un- 
known above  two  centiiries  ago.  It  is  related  by  the 
Spanish  historians  Hcrrcra,  Xinjcnes,  and  several  others, 
though  it  must  be  confessed  that  these  writers  have  mixed 
with  the  truth,  soma  Jable.  I  have  lately  conversed  with 
an  intelligent  gentleman,  w^ho  was  born,  and  has  long  re- 
sided, in  the  kingdom  of  Mexico.  He  assures  me,  that  the 
fact  of  the  torpidity  of  the  trochilus  is  known  to  every  one 
in  that  country,  and  in  the  adjacent  provinces.  He  added, 
that  he  had  himself  seen  one  of  these  little  birds  in  its 
brumal  sleep,  in  a  tree. — I  shall  discuss  this  subject  at 
length,  and  shall  illustrate  it  by  actual  experiments,  in  my 
work  on  the  torpid  state  of  ammals,  to  which.  I  have  al- 
ready alluded.  In  the  mean  while,  I  flatter  mvself  that 
the  following  lines,  a  part  of  which  immediately  relates  to 
the  somnus  of  the  trochilus,  will  not  be  wholly  unaccepta- 
ble to  some  of  your  readers.  The  author  is  Raphael  Lan- 
divar,  a  native  of  Guatimala;  and  his  poem,  entitled  Rusti- 
catio  JMexicana,  in  fifteen  books,  be^ides  an  Appendix,  in 
verse  also,  deserves  to  be  much  better  known  than  it  ap- 
pears to  be.  It  is,,  indeed,  well  worthy  of  an  English  trans- 
lation;  and  I  sincerely  wish  that  the  elegant  Mr  Sotheby, 
whose  translation  of  the  Georgia  of  Virgil  has  so  deserv- 
edly procured  him  a  high  reputation,  could  be  induced  to 


Thames;  and  that  towards  the  end  of  the  year  tliey  assemble  in  j^reat  num- 
bers on  the  little  islands  of  the  river,  and  then  submerge  iiiem=elves  in  the 
water." — "  Upon  reading  the  minutes  of  the  last  meeting,  Mr.  Kcnshaw 
remarked,  that  Dr.  Harvey  had  considered  the  state  of  swallows  in  the 
winter,  and  had  dissected  some  of  them,  which  had  been  found  under  water, 
and  could  net  observe  that  there  \\a»  either  warmth  or  motion  in  them." — • 
**  Mr,  Chetwynd,  of  Inp-stree,  bein^  present  (at  a  meeting;  of  the  Roy;il 
Society),  observed,  tiiat  during  the  time  that  the  swallows  are  laid  up  for 
the  winter,  they  moult,  and  return  in  the  spring  with  all  new  feathers." 
The  History  of  the  Royal  Sj|lfty  of  London,  &c.  &c.  By  Tiiomas  Birch. 
D.JD.  Secretary  to  the  Royal  society,  vol.  iv.  pages  533, 534.  537. 

Q  3  undertake 
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undertake  the  task.  My  copy  of  LancUvar's  work,  which 
is,  I  believe,  a  very  rare  one,  would  be  at  his  service.  The 
public  pulse  might  be  tried,  by  the  publication  of  a  version 
of  one  or  two  of  the  books. 

In  his  13th  book  the  author  treats  of  Birds.  And  here 
it  is  that  he  speaks  of  the  humming-bird,  its  manners,  i-is 
sleep,  &c. 

<«  Nil  tamen  exiguo  novit  praestantius  orbis 
Colihrio  dulcis  spoliato  murmure  vocis*', 
Sed  claro  tenues  penna  rauiante  per  artus. 
Exiguum  corpus,  forsan  non  pollice  majus, 
(Ouod  rostro  natura  parens  munivit  acuto 
Atque  artus  ferme  totos  eequante  volucris.) 
Induit  aurato  viridantes  lumine  plumas, 
Et  varios  miscet  tractos  a  sole  colores. 
lUe  volat  rapidum  Zephyrum  superante  volatu,, 
Et  raucum  penna  tollit  stridente  susurrnm.. 
Jloscida  si  vero  fragranti  educere  flore 
Mella  velit  rostro,  viresque  reducere  membris, 
(Ouippe  alia  quacumquenegat  se  pascere  mensa) 
Sistitur  in  medio  concussis  aere  pennis, 
Nectareum  donee  tercti  trahat  ore  liquorera. 
Ast  adeo  prompte  subliles  concutit  alas, 
Ut  vigiles  fugiant  oculos,  ludantque  citatse ; 
Suspensamque  putes  vokicrem  super  aelhera  lilo. 
Sin  autem  sylvis  borealis  bruma  propinquet, 
Plusque  vagus  solito  frigescat  Jupiter  imbrey 
Frigida  prsecipiti  linquit  Colihrius  arva 
Nostra  fuga,  linquitque  levi  viridaria  penna, 
Et  longum  montis  nigris  absconditus  umbris 
Indulget  placido,  ceu  Progne  arguta,  sopori, 
Dum  luces  Aries  stellatis  noctibus  sequet, 
Verque  novum  pratis  antiquum  reddat  hororem." 

Rustlcatio  Mexicana,  lib.  xiii.  v.  217 — 242, 

All  this.  Dr.  Reeve  will  perhaps  say,  may  do  very  well 
jn  poetry  :  but  somethina,  more  positive  on  the  subject  of 
the  ^'  placidus  sopor^'  of  the  colibri  is  required.  Some 
facts,  and  therefore  something  more  positive,  I  have  already 
mentioned:  and  many  additional  facts,  with  experiments, 
I  promise  to  give  in  another  place.  At  present  I  will 
only  add,  that  Mr.  Landivar  mentions  the  torpirlity  of  the 
humming-bird,  not  as  a  fable,  but  as  au  established  truth. 
For  in  the  short  Mouilum  prefixed  to  his  interesting  work, 

*  "  Avicula  h:Ec  CoW-ri  In   America  MeiiiioiicJI,  in  SepteDtrlonali  vero 

fi.upcL-niiric  Ai&'iir .**     Note  by  Land-Tar, 

h^ 
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he  says,  "  In  hoc  autem  opuscule  null  us  erlt  fictionl  locus, 
earn  si  exclpias,  quae  ad  lacum  Mexicanum  canentes  poetas 
indiicit.  Quas  vidi  retero,  quceque  mihi  testes  oculati,  cce- 
teroquin  veracissinii,  retulere.  Praeterea  curas  niihi  fuit 
ociilatorum  testiuni  auctoritate  subscripta,  quae  rariora 
sunt,  contirniare."      I  am,  sir,  with  much  respect. 

Your  obedient  servant,  Sec, 
Philadelphia,  Nov.  1,  1809.  BenJAMIN  SxMITH  BartOX. 


XLII.  Desaiption  of  a  Hijdro-pneumat'ic  Table  for  col- 
lectins^  mid  trnnf erring  Gases,  and  for  experimenting  on 
permanently  elastic  Fluids.  By  Fredrick  Accum, 
Operative  Chemist,  Lecturer  on  Chemistry  and  on  JMi- 
neralogy  and  Pharmacy ,  JM.R.I.A.,  F.L.S.,  ^c* 

JL  HERE  is  but  one  sure  road  to  arrive  at  truth  in  all  de- 
partments of  experimental  knowledge,  namely,  to  consult 
nature  herself  by  operative  experiment ;  and  this  becomes 
the  more  necessary  as  the  subjects  to  be  studied  are  more 
complicated  and  extended. 

Fn  mathematics,  the  propositions  necessary  to  be  known 
for  the  acquisition  of  knowledge,  are  self-evident,  and  ad- 
mitted as  soon  as  announced,  and  from  their  readv  admis- 
sion the  student  is  led  to  the  explanation  of  the  most  com- 
plicated truth.  In  the  system  of  chemical  science  it  is 
otherwise.  This  branch  of  inquiry,  it  may  be  said,  opens 
with  a  detail  of  various  processes  which  are  by  no  mean?; 
self-evident,  nor  easily  to  be  repeated  by  those  who  have 
not  yet  a  claim  to  the  title  of  a  chemist. 

To  awaken  the  ardour  of  chemical  research,  as  well  as  to 
give  facility  to  the  practical  acquisition  of  knowledge  at  the 
least  possible  cost,  and  in  the  most  advantageous  manner, 
must  therefore  be  an  object  of  some  importance  to  the  ad- 
vancement of  science  ;  for  to  the  abridiiement  of  labour,  and 
the  superior  aid  of  modern  instruments  of  research,  does 
the  science  of  chemistry  owe  its  rapid  strides  towards 
perfection. 

It  is  well  known  that  before  the  invention  of  the  ther- 
mometer, men  were  accustomed  to  judge  of  the  different 
degrees  of  heat  and  cold,  by  the  sensations  produced  on 
their  organs  of  feeling,  and  the  estimates  must  have  been 
ohen  highly  exaggerated,  and  always  vague  and  fallacious. 
It  must  be  acknowledged  that  a  number  of  valuable  facts 

*  Cojiimunicated  by  Mr,  Accum. 

Q4  would 
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would  slill  be  wanting,  chiefly  with  regard  to  our  know- 
ledge of  the  consliu;tion  of  mineral  bodies,  if  Bergman 
had  not  pointed  out  the  effects  of  the  blowpipe,  an  instru- 
ment of  the  greatest  value  to  the  mineralogical  chemist. 

What  a  deal  of  trouble  and  expense,  as  well  as  time, 
(that  most  inestimable  of  all  the  desiderata  of  experimental 
research,)  is  saved  by  the  form  which  Nicholson  has  given 
to  the  gravi meter,  an  instrument  which  renders  the  modes 
of  ascertaining  the  specific  gravities  of  solids  and  fluids, 
at  once  easy,  expeditious,  and  accurate,  to  the  titth  figure 
of  the  decimal,  wa^er  being  taken  as  unity*. 

What  a  vast  fieid  of  inquiry  has  been  opened  to  the 
chemical  philosopher  bv  the  very  simple  modincation  of 
the  air-thermometer  of  Leslie, — an  instrument  of  uncom- 
mon delicacy,  employed  by  him  with  the  greatest  advantage 
in  his  important  researches  concerning  the  mensuration  of 
the  force  and  density  of  light  1  and  with  what  ease,  expedition 
and  oeconomy  are  at  present  performed  (even  in  the  closet) 
those  operations  which  in  former  tinies  demanded  a  regular 
laboratory  !  The  moveable  furnace  of  Dr.  Black  f,  the  blast 
furnace  of  Aikin,  and  the  lamp  furnace  of  Guiton,  are  now 
considered  as  sufficient  for  carrying  on,  in  the  small  way, 
all  those  operations  of  the  science,  in  which  either  a  very 
intense  or  a  very  low  heat  is  necessary.  'These  apparatus 
alone,  it  may  he  said,  have  banished  from  the  laboratory  a 
number  of  unwieldy  and  costlv  contrivances,  which  served 
only  to  excite  embarrassment  and  confusion.  Alany  tedious 
processes  in  the  practice  of  our  science  have  thus  been 
made  easy  by  the  help  of  modern  instruments,  hazardous 
ones  are  become  safe,  expensive  ones  cheap,  and  the  means 
of  experimenting  have  been  brought  to  every  door.  The 
cultivators  of  chemical  science  who  have  no  access  to  ihe 
laboratory  of  the  operative  chemist,  are  too  well  acquainted 


•  It  does  not  appear  that  any  better  instrument  for  finding  specific  gra- 
vities for  the  use  of  the  cheniist  need  be  wished  for.  The  gravimeter  ol 
Nicholscn  is  susceptible  of  correction  for  the  variation  of  temperature,  and 
the  impurity  of  the  water  in  wiiich  it  is  to  be  immersed,  which  for  practice 
is  sometimes  more  convenient.  It  requires  no  address  in  using  it,  and  the 
price  at  which  the  instrument  may  be  purchased  is  far  below  that  of  the 
most  ordinary  kind  of  hydrostatic  balance. 

f  This  furnace  has  been  considerably  improved  by  others,  since  its 
first  introduction  into  practice.  It  it>  very  substantial,  durable,  not  liable  to 
b^  easily  injured  by  external  blows,  and  capable  of  producin*  a  degree  of 
h?at  more  than  suiiicier.t  to  melt  iron.  It  is  perfectly  safe  in  a  room;  and 
the  thickucis  of  the  walls,  composed  of  fire  bricks,  with  which  it  is  lined, 
prevents  the  operator  from  being  molested  by  tlie  heat  when  the  furnace  is 
inaction.  See '*  .Manual  of  Analytical  Mineralogy,  intended  to  facilitate 
the  practical  Acalyais  of  Mjnerab,"  by  F.  Accuui,  i?d  edit,  pi^ge  38. 

with 
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v^'\{h  ihe  uiilily  of  the  instruments  before  named,  to  render 
anv  iurther  observations  concerning  tiiem  necessary. 

It  is  in  consequence  of  such  reflections,  and  the  invita- 
tions I  have  received  from  others,  whose  judgement  I  re- 
spect, that  I  take  the  freedom  to  lav  before  the  public  the 
annexed  sketch  of  a  pneumatic  table,  which  in  the  routine 
of  my  profession  T  have  found  extremely  useful  in  operating 
on  gases,  which  I  flatter  myself  will  be  found  an  acquisition 
an^ong  tl.e  apparatus  to  the  laboratoty. 

The  discovery  of  the  gases,  and  their  great  importance  in 
the  researches  of  modern  chemistry,  have  occasioned,  as  is 
well  known,  the  necessity  of  some  peculiar  instruments,  by 
means  of  which  these  bodies  may  be  caught,  collected, 
transferred,  and  submitted  to  the  action  of  other  bodies. 
Among  these  the  very  simple  ar^cl  ingenious  reservoir,  in- 
vented bv  Dr.  Priestley,  and  named  by  him  the  pneumatic 
trough,  is  the  most  indispensable.  Several  alterations  have 
been  proposed  in  the  structure  of  this  vessel,  to  render  it 
more  convenient  for  use;  but  these,  it  may  be  said,  rel-ite 
either  to  its  form  onlv,  or  to  its  neatness  and  general  ap- 
pearance,and  not  to  its  principles,  or  application  and  utility, 
as  connected  with  the  operations  of  pneuniatic  chemistry. 

Fig.  1.  (Plate  VII.)  represents  a  wooden  table  three  feet 
six  inches  high,  two  feet  ten  inches  loHg,  and  one  foot 
eight  inches  broad.  At  each  end  of  this  table,  and  at  a 
depth  of  ten  inches  from  its  upper  edge,  is  a  moveable 
board  or  platform  d  d  measuring  18  inches  by  16J.  These 
platforms  are  supported  horizontally  by  swing-brackets 
e  e,  which  may  be  turned  aside  to  allow  the  platforms  d  d 
to  fall  down  between  the  inner  sides  of  the  legs  of  the 
table.  The  brackets  e  e  are  then  concealed  from  view.  The 
platforms  dd  serve  to  support  table  furnaces,  retorts,  and 
stands,  or  other  apparatus  employed  in  the  production  of 
gases.  Fig.  2.  is  an  ceconomical  lamp  furnace  with  its 
retort  in  action,  to  show  the  use  of  the  platforms.  The 
upper  part  of  the  pneumatic  table  is  surrounded  by  a  broad 
rim  or  border  xx  two  inches  and  a  half  deep,  so  as  to 
form  a  shallow  tray.  It  is  of  rafher  larger  dimensions 
than  the  table,  projecting  over  the  frame  of  it  about 
three  fourths  of  an  inch.  This  tray  (as  I  shall  call  il)  is 
divided  into  two  unequal  compartments,  namely,  a  cistern 
a  a  occuj)ying  one  end  or  side,  and  astageor  shallow  plain 
b  occupying  the  other.  The  cistern  a  a  is  16  inches  deep, 
19  wide,  and  16  broad  ;  the  stage  or  plain  h  occupies  the 
j-emainiuix  part  of  the  trav  h.  When  the  table  is  intended  to 
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be  used,  the  tray  x  x  x,  together  with  its  cistern  a  ay  and 
stage  or  plain  b,  is  to  be  filled  with  water,  so  as  to  stand 
at  least  three  fourths  of  an  inch  deep  over  the  shallow 
plain  or  stage  b  in  every  direction.  Across  the  cistern 
c  ft  is  a  shelf,  marked  c  in  the  drawing;  it  is  five  inches 
broad,  and  perfectly  level  with  the  staoe  Z-.  This  shelf 
slides  backwards  and  forwards  horizontally  within  the 
cistern  a,  so  that  it  may  be  placed  at  any  convenient  di- 
stance from  the  lamp  furnace,  fig.  2,  oi*  other  vessel 
from  which  gas  proceeds.  It  is  provided  on  its  foremost 
edge  with  a  row  of  holes,  into  which  from  underneath, 
broad  short-necked  funnels  are  fixed  ;  it  serves  to  sup- 
port the  receivers  standing  on  the  shelf"  r,  with  their 
open  ends  turned  downwards  upon  the  before-mentioned 
boles,  through  which  afterwards  the  gas  conveyed  by 
the  funnels  is  made  to  pass  into  the  jars  destined  to  receive 
it.  As  this  shelf  is  level  with  the  stage,  and  may,  by 
its  sliding  motion,  be  brought  close  to  the  stage  b  where 
it  terminates  in  the  cistern,  the  jars  placed  upon  this  shelf, 
when  filled  with  gas,  may  be  slided  along  without  further 
trouble  to  a  distant  part  on  the  adjoining  plain  b,  whilst 
other  vessels  previously  filled  with  water  in  the  cistern  a  a, 
and  standing  also  on  the  plain  Z',  may  in  return  instantly 
be  moved  on  the  shelf  c  ;  and  thus  the  trouble  of  removing 
the  jars  into  and  out  of  the  cistern  is  totally  avoided. 

From  this  statement  it  will  be  seen  that  ihc  advantages 
of  the  pneumatic  table  are  considerable.  It  enables  ihe 
operator  to  fill  jars  or  vessels  with  the  utmost  neatness, 
convenience  and  expedition.  The  necessity  of  trans- 
ferring them  when  filled  with  gas,  out  of  the  trough, 
is  avoided,  and  the  danger  of  suffering  part  of  the  gas 
to  escape,  as  well  as  the  almost  unavoidable  spilling  of 
water  whilst  the  vessels  are  removed,  is  completely  guarded 
against.  It  enables  the  operator  also  to  fill  jars  of  almost 
any  size,  which  cannot  be  done  in  the  common  trough, 
without  rendering  it  unwieldy  and  very  cumbersome,  or 
without  being  at  least  obliged  to  immerse  the  jars  pre- 
viously into  a  deeper  trough,  and  thence  conveying  them 
upon  a  plate  or  saucer  into  the  reservoir  in  which  they 
are  to  he  filled  with  gas.  Hius  the  constant  danger  of 
having  either  too  much  water,  so  as  to  overllow  the  trough, 
or  too  little,  so  as  to  admit  common  air  to  enter  into 
the  jars  when  the  water  sinks  below  the  shelf,  is  effec- 
tually remedied.  In  the  common  trough  the  vessels  are  also 
exceedingly  liable   to  be  overset  by    the   pressure   of  the 

water. 
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'ivater,   the  height  of  which   rapidly  increases  when  laree 
jars  are  filled,  and  require  continual  removing. 

When  large  quantities  of  gases  are  required,  as  in  public 
lectures^  this  pneumatic  table  has  been  found  exceedingly 
useful.  The  operator  not  being  restrained  for  room  in  the 
management  of  his  experiments,  nor  being  obliged  to  trans- 
fer the  vessels  continually  in  and  out  of  the  apparatus,  and 
be'!)g  enabled  to  perform  his  operations  within  a  con- 
fined space  and  without  encroaching  upon  any  surroundincr 
furniture,  are  likewise  no  small  advantages,  which  entitle  it 
to  the  attention  of  those  who  have  no  access  to  the  la- 
boratory of  the  operative  chemist.  The  shelf /y  is  very 
serviceable  as  a  receptacle  for  holding  whatever  utensils 
may  be  deemed  necessary  to  be  near  at  hand  during  the 
experiment. 

Compton  Street,  Soho,  March  12, 1810.  FrEDRICK  AcCUM. 


XLIII.  On  Salmon- Fry :  in  Jnsiver  to  a  Correspondent 
whose  Communication  appeared  in  our  last  Number,  Bu 
John  Carr,  Esq.,  of  Manchester^, 

To  Mr,  Tilloch. 

Sir,  -A.  LIBERAL  discussion  of  subjects  in  British  natural 
history  certainly  atfords  a  very  amusing  variety  amongst 
the  [more  abstruse  branches  of  scientific  research,  which 
obtain  so  deserved  a  preference  in  your  select  journal  :  and 
it  is  with  this  view  that  I  submit  my  present  observations, 
rather  than  from  a  wish  to  attain  any  triumph  over  the 
brief  and  illusory  remarks  on  Salmon-leaps,  in  your  Macra- 
zine  for  last  month.  What  I  formerly  stated,  and  shall 
now  offer,  is  the  result  of  my  own  personal  observations 
in  the  Tweed,  Coquet,  Tyne,  Eden,  Esk,  and  several  other 
northern  rivers  which  swarm  with  salmon,  and  J  mention 
this  only  as  increasing  the  responsibility  for  what  I  shall 
advance. 

Were  it  really  a  fact,  as  contended  for  by  the  writer  I 
am  opposing,  that  Sv^lmon-fry  actuallv  continue  upwards  of 
twelve  months  in  the  same  river  where  they  are  spawned  j 
then  during  the  summer  months,  (when  the  streams  are 

*  Mr.  Carr  i$  respectfully  informed  that,  if  we  have  not  misunderstood 
hisaUusion,  he  is  mistake:!  respecting  the  author  of  the  paper  to  which  he 
has  sent  this  as  an  answer.  Wc  have  therefore  suppressed  his  introductory 
f  a^^graph.-^Ei>i  T. 

half 
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half  dried  up,  and  the  water  transparent,)  however  diminu- 
tive might  be  their  size,  such  are  their  incredible  muUitudes 
that  they  could  no  more  remain  concealed  than  the  pebbles 
over  which  the  streams  flow ;  and  yet  during  this  season^so 
favourable  to  exposure  and  discovery,  I  believe  not  one 
solitary  individual  ot"  the  preceding  spawning  season  can 
be  met  with. 

In  the  Tweed,  more  than  two  hundred  thousand  salmon 
are  annually  caught  ;  and  these,  astonishing  as  the  number 
may  seem,  probably  bear  but  a  moderate  proportion  to  the 
whole  quantity  that  enters  the  river.  Every  female  de- 
posits maiiy  thousands  of  ova;  hence  it  is  obvious  what 
myriads  of  progeny  must  be  the  result;  and  accordingly 
in  the  months  of  March  and  April  the  amount  of  fry  in 
the  river  fully  corresponds  with  these  data;  but  after  the 
vernal  floods,  no  vestige  remains  of  the  true  salmon-fry, 
the  whole  of  the  immense  body  being  swept  down  into  the 
ocean. 

The  writer  in  your  last  Number  seems  to  be  unacquainted 
with  the  spawning  months,  which  are  not  the  two  which  he 
conceives,  but  the  last  four  months  of  the  year.     The  fis»h 
by  no  means  all   spawn   at  or  near  the  same  tuTJC,  there 
being  considerable  diversity  in   that  respect,   some  com- 
inencing  and   even  finishing  two  or  three  months   before 
others.     This  diversity  probably  has  two  very  ditierent  cir- 
cumstances for  its  cause, — the  different  ages  of  the  fish, 
and  the  different  periods  of  their  entrance  into   the  fresh 
waters.     The  weather,  and  state  of  the  rivers  as  to  floods, 
have  also  an^  evident  influence.     It  is  in  the  months  of 
June  and   July  that  the  old  fish,  recovered  from  the  great 
expenditure    of  health   and    substance   in    the   preceding 
spawning  season,  first  begin  to  ascend  the  rivers.     What 
are  called   fresh  fish,  indeed,  come  into  the  rivers  even  in 
December,  and  in  all  the  following  months,  but  these  are 
fish  which  have  not  spawned  in  the  last  season.     In  Sep- 
tember the  females  are  all  exceedingly  distended  with  ova, 
and  a  few   of  them    even  begin  spawning  in  that  month, 
more  in  that  following,  but  November  and  December  are 
the  principal  spawning  months;  and  that  the  ova  then  de- 
posited   are  the  germs    of  the  same  fry  which  appear   so 
abundantly  in  the  spring,  is   a  truth    as  well  known,  and 
ascertained,  as  that  the  fish  themselves  have  heads  and  tails. 
The  very  rapid  growth  of  the  fry   I  specially  noticed,  as 
an  extraordinary  circumstance  ;  but  we  shall  advance  a  very 
short  way  indeed  into  natural  research,  if  the  character  of 
extr;?ordinary  is  to  beat  us  back.     The  avera2;e  weiQ;ht  of 
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the  frv  ill  spring  ^^i^  not  amount  to  one  ounce  ;  and  the 
writer  who  has  made  it  necessary  for  me   to  oiier  these  ob- 
servations, admits  that  the  spring  fry  m  the  toUowmg  July 
and  Au<rust  attain  a  weight  of  from  14  to  20  oances.    This 
latter  faa  I  know  to  be  much  greater  than  stated  ;  and  sureiv 
the   writer  who  can  cavil  at   the   acqi.isnion  ot    the  first 
ounce,   and  immediately  admit  its  multiple  by  twenty   in 
little  more  than  the  same  period,   must  have  very  incon- 
oruons  notions  on  the  subject.     His  paper  was  prokssediy 
written  to  exhibit  what  he  calls  a  more  rational   and  cre- 
dible account  of  the  matter  than  I  had  given  ;  and  its  own 
contradiction  and  improhability  are  strikingly  manifest,   as 
will  be  seen  bv  contrasting  the  following  two  passages: 
"  The  fact  is,  the  youno;  fry  do  not  descend  the  rivers  wiih 
the  old  salmon  in'  the  sprins;  after  they  are  spawned,   for 
in   the  October  following   they  are  no  bigger  tlian  a  min- 
now."—*^ In  the  months  of  June  and  July  they  (the  fry) 
are  about  five  or  six  inches  in  length  ;  this  I  know   to  he 

fact:'  r        -       '         ri 

These  paracrraphs  contain  the  horns  of  a  piercing  dilem- 
ma, and  I  offer  the  writer  his  choice  of  being  gored  with 
that  which  he  may  prefer.  Either  the  same  fry  which 
were  five  and  six  'inches  lon<r  in  June  and  July  have,  by 
some  strance  means,  been  wa^sied  down  to  the  size  of  a 
minnow  iiAho  following  October,  or  the  fry  then  no  bigger 
than  a  minnow  continue  in  the  river  till  the  following  June 
and  July  :  and  in  this  latter  case,  whence  have  those  shoals 
of  fry  originated  which  the  same  writer  sends  down  to  the 

sea  in  sprins:  ?  ,  ,       c  t  j 

The  fish  which  he  speaks  of  in  the  months  of  June  and 
July,  is  an  abundant  and  well-known  visitor  in  our  rivers 
at  that  season  ;  but  it  is  a  perfectly  distinct  species  of  tself, 
and  bv  no  means  the  salmon-frv,  with  which,  however,  it 
has  loner  been,  and  with  the  ill-informed  it  still  is,  con- 
foundecf.     It  is  the  samlet.     Few  animated  productions  of 
nature  have  had  a  more  contested  origin,  or  been  subjected 
to  more  wild  and  extravagant  assumptions.     Most  generally 
it  was  considered  as  a  ba^ckward  and  spurious  brood  of  the 
salmon,  that  always  remained  dwarf  ;  never  hred ;  and  even 
all   the' individuals   were  absurdly  deemed  males.     Its  na- 
tural history  is  now,  however,  well  ascertained,  and,  ex- 
ceptino-  in  size,  it  certainly   does  approximate,  in  all  re- 
spects^very  nearly  to  the  salmon.  Like  the  latter,  it  ascends 
our  rivers,'  from  the  ocean,  in  summer,  continues  in  great 
abundance  through  the   autumn,  afterwards    spawns,    and 
in  the  first  two  months  of  the  year  again  desceaids  to  the 

sea. 
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sea.  It  probably  never  exceeds  nine,  but  averages  only  $]^ 
inches  in  length.  Though  every  where  the  same  precise 
species,  its  dubious  history  has  assigned  it  a  number  of 
provincial  nan.es.  In  Scotland  they  are  called  pars,  m 
Cumberland  Ircmlins,  in  Northumberland  wrack-riders 
(from  their  lying  on  the  wrack  or  river  weed),  in  the  Se- 
vern samsons,  and  in  the  Wye  skirlings  or  lasprings, 

Mr.  Pennant,  whose  industrious  research  after  facts  has 
so  seldom  been  equalled,  in  combating  the  notion  of  their 
being  salmon-fry  makes  the  following  observations  :  ''  The 
samlet  is  the  least  of  the  trout  kind.  It  is  by  several  ima- 
gined to  be  the  fry  of  the  salmon  :  but  our  reasons  for  dis- 
sentmg  from  that  opinion  are  these.  First,  it  is  well  known 
that  the  salmon-fry  never  continue  in  fresh  water  the  whole 
year:  but,  as  nnn)erous  as  they  appear  on  their  first  escaped 
from  the  spawn,  all  vanish  on  the  first  vernal  flood  that 
happens,  which  sweeps  them  into  the  sea,  and  scarce  leaves 
one  behind.  Secondly,  the  growth  of  the  salmon  fry  is 
so  quick  and  so  considerable  as  suddenly  to  exceed  the  bulk 
of  the  largest  samlet:  for  example,  the  fry  that  have  quitted 
the  fresh  water,  in  the  spring,  not  larger  than  gudgeons, 
return  into  it  again  a  foot  or  more  in  length.  ITiirdly,  the 
salmon  attain  a  considerable  bulk  before  they  begin  to 
breed:  the  samlets,  on  the  contrary,  are  found,  male  and 
female  (distinguished  by  the  milt  and  roe),  of  their  com- 
mon size.  Fourthly,  they  are  found  in  the  fresh  waters  in 
all  times  of  the  year.''' 

These  observations  of  Mr.  Pennant  I  can  fully  confirm 
from  my  own  experience,  excepting  the  last,  which  J  must 
directly  contradict ;  for  I  believe  it  would  be  absolutely  im- 
possible  to  find  a  single  samlet  in  any  of  our  rivers  in  the 
months  of  March  and  April,  the  very  period  when  the 
waters  are  teeming  with  the  proper  salmon-fry.  This  little 
interesting  fish,  the  samlet,  in  natural  habitudes,  figure,  and 
even  oily  fatness,  is  truly  a  salmon  in  miniature;  but,  never- 
theless, it  does  contain  several  discriminative  marks, — in  so 
much  that  were  a  samlet  and  salmon-fry,  of  equal  size, 
placed  together,  the  most  cursory  eye  would  readiiy  recog- 
nise a  difference.  The  samlet  is  thicker  and  fuller  made 
than  the  fry,  so  much  so  as  to  be  one  third  heavier  in  equal 
lengths  :  but  what  would  instantly  distinguish  the  one  from 
the  other,  are  several  broad  light  blue  bars  crossing  the 
sides  from  the  gills  to  the  tail.  These  the  samlet  never  is 
without,  nor  does  the  fry  ever  possess  them,  though  similar 
blue  marks  may  often  be  seen  on  sn)all  trout.  The  back 
and  fins  of  the  fry  are  also  more  dusky,  and  the  few  red 

spots 
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spols  along  the  lateral  lines  far  more  dull  and  obscure  thaa 
in  the  samlet.     The  latter  are  of  all  fish  one  of  the  easiest 
prey  to  the  angle.     They  are  incessantlv  on  the  feed  ;    and 
an  expert  angler  with  artificial  flies,   in  some  of  our  rivers 
^ill  lake  eight  or  ten  dozen  in  a  few  hours.  ^ 

Besides  the  salmon  and  samlet,  the  bulltrout,  seatrout, 
and  whitling,  all  very  distinct  species  of  the  same  genus' 
also  quit  the  ocean  and  ascend  our  rivers,  to  spawn^  in 
great  numbers,  and  their  frv  are  frequentlv  mistaken,  by 
incautious  observers,  for  the  true  salmon-frv  ;  from  which, 
however,  they  exhibit  several  specific  differences. 
^  I  shall  now  drop  the  subject,  having,  I  presume,  sufH- 
ciently  shown  that  my  former  account  of  the  salmon  was 
strictly  correct.  Even  the  writer  who  has  drawn  from 
me  the  present  remarks,  will,  I  trust,  bv  this  lime  have  dis- 
covered how  much  more  easy  it  is  to'derange  and  embar- 
rass than  to  elucidate  an  obscure  case. 

It  is  worth  observing,  that  the  papers  on  the  breeding  of 
fish,  published  in  the  Philosophical  Macrazine  for  October 
and  November,  very  satisfactorily  illustrate  an  obscure  fact 
in  the  natural  history  of  the  trout.  Jt  is  well  and  verv 
generally  known,  that  trout,  when  confined  in  ponds  and 
lakes,  attain  a  size  very  far  beyond  what  they  ever  arrive 
at  in  rivers  and  brooks,  and  that'in  these  confined  situations 
they  never  breed.  This  is  well  accounted  for  by  the  proof 
that  they  can  only  ?pawn  in  a  swift-running  'current  on 
gravel,  and  that  there  only  the  spawn  will  attain  anima- 
tion :  and  doubtless  the  fish  not  being  exhausted  with  breed- 
ing, in  situations  where  no  sufficient  currents  exist  is  a 
principal  cause  ot  their  extraordinary  growth.  These'con- 
siderations  are  very  encouraging  for  Stocking  large  pooU 
with  trout-fry  procured  in  the  easy  way  poinded  out  in  the 
papers  I  have  alluded  to,  and  by  which  trout  of  a  verv  su- 
perior size  may  be  obtained. 

A  most  singular  anomaly  in  the  history  of  British  fishes 
has  lately  occurred,  by  a  very  splendid  and  meritorious 
work,  under  that  title,  having  issued  from  the  press,  wherein 
two  species  of  our  most  abundant  and  interestino;  fish,  the 
salmon  and  common  eel,  are  purposely  disretiarded,  under 
the  inadequate  excuse  of  makino:  room  for  a  few  scarce 
obscure,  and  immaterial  species.  "My  own  cursory  remarks 
on  the  two  proscribed  species  will  sufficiently  establish,  that, 
to  an  industrious  and  intelligent  inquirer",  they  yet  offer 
much  of  new  and  interesting  matter.  The  rnost,  I  was 
about  to  say  the  only,  valuable  portions  of  natural' hi.norv 
consist  m  a  knowledge  of  the  singular  and  various  habi- 
tudes 
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tttdes  and  peculiar  modes  of  existence  in  each  dislifiCt 
class, — a  sort  ot"  animal  biography,  wherein  the  species  is 
personified  in  the  diversified  details  of  the  individual  :  and 
applying  this  to  the  case  under  onsideration,  surely  the 
animds  which  almost  daily  appear  upon  our  tables  have  a- 
piramounr  cl:-iini  toour  consideratio'^_,  over  those  which  cart 
never  extend  beyond  administering  to,  certainly  a  laudable 
but  yet,  a  mere  curiosity.  1  am,  sir. 

Your  most  obedient  humble  servant. 

Princess  Street,  Manchester,  JoHN    CaRR. 

April  (j,  IS  10. 

XLIV.  On  the  supposed  Fresh-ivnier  Origin  of  the  Gypsum 
Strata  in  the  h'nvirons  of  Paris ;  on  the  Geological  Cha- 
racters and  Kdafions  of  tJie  Alum  Shales  on  the  Northern 
Coasts-  of  Yorkshire:  and  on  the  Orbicular  Blocks  of 
Sienite  on  Mount-Sorrel  Hilly  in  Leicestershire,  By 
Mr.  John  Fa  rev. 

To  Mr.  Tilloch, 

Sir,  It  has  glv^n  me  great  pleasure  to  find,  that  the  doubts 
which  I  ventured  to  express  in  pages  134  and  J39  of  your 
Philosophical  and  Geological  Magazine,  a5  to  the  accuracy 
of  Messrs.  Cuvier  and  Brogniart's  opinions,  on  \\\q  fresh' 
ivater  orifrin  oF  the  lower  part  of  the  series  of  strata  de- 
scribed in  the  IVih  article  of  their  memoir  on  the  basin  of 
Paris*,  are  in  the  way  of  being  cleared  up,  by  the  researches 
of  Messrs.  Desmarets,  the  elder  and  younger,  and  M.  Pre- 
vost,  who  have  found  numerous  sea-shells  in  the  third  or 
lowest  gvpsum  mass,  notwithstanding  M.  Cuvier  and  his 
associate  had  said  (page  60  of  your  translation)  '^  we  are  not 
acquainted  with  any  iossil  in  this  mass,  which  is  the  third 
of  the  quarries  :"  wliat  therefore  must  become  of  the  opinion 
of  M.  Lamanon,  adopted  by  them  and  others,  as  to  the 
2;vpsums  of  Montmartre  and  the  other  hillocks  of  the  basin 
of  Paris,  bavins  been  crystallized  in  fresh-waier  lakes?  or, 
thought  of  the  unphilosophical  expression  used  on  the  oc- 
casion, that  one  fresh-water  shell  therein,  was  *'  sufficient 
to  demonstrate  the  truth  of  the  opinion  of  M.  Lamanon?" 
In  a  calcareous  marl,  belov/  what  is  called  the  little  plaster 
bed  \\\  this  mass,  the  fossils  appear  numerous,  and  are, 
ampullariae,  calvptrs,  cerites,  cithere3e,  cockles,  ct^rbulae, 
crab's   shells  and    claws,    echini    spatajigusf,    glosopetraej 

*  Pa^e  49  of  the  present  volume. 

f  At  Cirijnor,  ilme  auarries  (p,  1 18)  our  authors  observed  echini  cypeastra. 
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murices,  solens,  tellinae,  turritcllie,  vertebra,  of  fish,  vo- 
lutes, &c.  Below  the  above,  three  small  beds  oF  piaster 
and  ^ome  strata  of  marie  occur,  without  shells  ;  and  lower, 
abed  of  calcareous  marie,  m  the  midst  of  which  is  a  plaster 
or  gypsum  bed,  which  contains  cerites  of  the  scenera  pelri- 
colum  and  tercbrale;  many  of  which  sea  shells  are  per- 
fectly similar  to  those  in  coarse  limestone  at  Griirnon,  and 
other  places,  not  only  in  marles  here,  lying  between  beds 
of  gypsum,  but  in  the  gypsum  itself,  althougli  several  na- 
turalists have  que-itioned  the  reality  of  such  an  occurrence. 
The  above  particulars  I  have  leariit,  from  a  notice  in  Mr. 
Nicholson's  Journal  of  the  present  month,  which  contains 
other  interesting  particulars.  Should  M.  Desmarets  and 
Prevost  have  presented  any  memoir  on  the  above  subject, 
you  will  not,  I  hope,  fad  to  translate  it  at  length,  on  its 
reaching  this  country. 

In  the  respectable  journal  above  mentioned,  Mr.  Richard 
Winter  has  given  an  interesting  account  of  the  manufacture 
o^  alum  in  the  neighbourhood  of  Whitby,  and  oF  the  strata 
whence  the  raw  material  or  alum-shale  for  making  this 
useful  article  is  procured  ;  of  which  geolocricai  particulars  I 
beg  to  present  a  brief  sketch,  for  the  purpose  of  soliciting 
further  mformation,  through  the  medium  of  your  Magazine, 
such  that  may  enable  us  to  fix  the  place  of  these  sTrata  in 
the  British  series. 

Alum -shale,  a  blueish  gray  argillaceous  schistus,  occupies 
the  coast  of  Yorkshire  for  about  ten  miles  southward,  and 
IS  miles  northward  of  the  town  of  Whitbv,  and  extends 
mland  a  great  distance;  cliflfs  of  this  shale 'appear  on  the 
shore  which  are  from  100  to  750  fee't  high,  and  on  which 
the  sea  is  continuing  to  make  its  inroads.  A  ferruginous 
sand-stone  (perhaps  Ihe  same  with  that  of  Woburn)^  iron- 
stone, and  shale,  or  clay  of  its  decomposition,  covers  the 
alum-shale  stratum,  having  an  easy  dip  to  the  southwest. 
The  sand-stone  appears  from  4  to  50  or  more  yards  thick, 
producing  ochrey  springs  at  its  bottom  ;  it  hardens  by  ex- 
posure in  buildings:  a""lliin  bad  seam  of  coal  or  jet,  (pro- 
bably bituminized  wood,)  seldom  exceedino  two  inches  in 
thickness,  is  sometimes  found  under  or  in  the  lower  part 
of  the  sand- stone  :  the  slines  or  lencjfh -way  joints  of  the 
strata  of  stone  and  shale  range  N.  and  S.,  and  the  end  or 
cross  joints  E.  and  VV. 

^  The  alum  shale  contains  several  species   of  ammomlcE^ 

^oimd^ncc  oi'  lelemnit^,  bones  of  animals,  vautili  of  two 

or   three   speci.^s,    .shells   of   various    kinds,    irochitcf^,    and 

vertebrce  of  fishes   or  animals.     It  likewise  holds  nodules  of 
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indurated  clay,  which  contain  vaiive  alum  ;  gcodes  of  iron-. 
Stone  that  contain  7iaphlka ;  pieces  oF  petrified,  charred  and 
bituminaied  wood,  or  jtt :  red  iron-stone,  in  strata  of  a  few 
Tnches  to  two  leet  thick,  four  or  five  in  Tiumber,  at  about 
i?00  feet  from  the  top  of  the  shale:  calcareous  spar,  about 
half  an  inch  thick,  in  the  vertical  slines  and  end-jointsof  the 
shale  above  mentioned  :  wh'ui-ih/kes  are  said  also  to  traverse 
these  strata,  and  to  have  charred  the  coals  in  their  vicinity  ? 
The  specitic  gravity  of  the  alum-shale  is  about  2*4S  ;  it 
decomposes  into  clay  oti  long  exposure:  its  upper  part  is 
richest  in  sulphur,  and  produces  about  one  ton  of  alum 
from  130  tons  of  shale,  or  00*  7  7  percent.:  the  lower  part  of 
the  shale  is  very  bituminous,  hard  and  slaty  ;  a  spontaneous 
and  slow  combustion  ensues  when  the  alum-shale  is  mixed 
and  sprinkled  with  sea-water. 

Such  are  the  interesting  geological  facts,  which  Mr. 
Winter  has  laid  before  the  public,  respecting  the  aluminous 
shale  strata  of  Whitby  ;  concerning  which,  it  is  further 
desirable  to  know,  the  names  of  the  different  species  of  im- 
bedded shells  and  other  organic  remains,  with  reierence  to 
published  descriptions  and  plates  of  them,  or  drawings  and 
descriptions  of  such  as  have  not  yet  been  described  by  na- 
turalists ;  and  an  account  of  the  strata  that  underlay  ih(i 
alum-sliale,  as  well  as  of  those  vvhicli  overlay  the  ferru- 
ginous sand-stone.  To  a::;certain  these  last  particulars,  it 
may  be  necessary  to  examine  the  extremities  of  the  alum- 
shale  on  the  sea- shore,  and  to  trace  iis  edges  or  boundaries 
for  some  miles  inland;  carefully  distinguishing  between 
the  alluvial  matters,  properly  so  called,  consisting  of  or 
containing;  rounded  stones  and  broken  and  hcteroo-eneous 
jnechanical  mixtures,  and  the  regular  stratified  matters, 
which  will  somewhere  be  found  in  a  regularrange,  covering 
the  ferruginous  rock  and  other  strata  which  Mr.  Winter 
has  described;  the  nature  and  peculiar  fossils  of  which 
strata,  it  will  be  very  desirable  to  obtain  an  account  of. 

in  Derbyshire,  some  are  of  opinion,  that  the  great  or 
jitnestone  Shale  which  there  covers  the  mineral  limestone 
and  basaltic  strata,  as  shown  in  Plate  II  of  your  thirty-first 
volume'*',  (and  of  which  I}lcm  Tor  is  cciji posed.)  is  the 
same  soil  or   assemblage  of  strata,  which  produces  alum  at 

*  And  is  described  by  Mr.  "Whltehurst  in  his  "Inquiry  concerning  tie 
£arth,"  2d  edit.  p.  163;  whore  however  he  h  wrong  in  saying-,  that  thi*)  fhaie 
contains  no  vegetable  iniprcsbione,  since  such  occur  at  Sha\v-£ugir.e  mine 
there  mentioned,  and  numerous  other  places.  Mr.  Mawe,  in  his  "  Minera- 
logy of  Derby.-hii  e,"  p.  i2-1,  li;:s  copied  this  error,  and  added  a  still  greater 
oii^j  viz.  that  tjiis  sfeaic  "  is  aos  siiaiified." 

Whitby 
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Whiibv  and  the  adjacent  parts  of  Yorkshire ;  and  at  Shaw 
Engine  mine  in  panicular,  near  Eyain  N.  (where  this  stra- 
tum has  been  penetrated  360  feet  deep  to  coine  at  the  vein, 
of  lead  ore  in  the  first  limestone)  alum  is  said  to  form  a 
crust  on  the  parts  of  the  shale  exposed.  T  cannot  however 
consider  this  shale,  and  that  at  VVhitby,  as  belonging  to  the 
same  soil,  but  believe  the  latter  to  correspond  wuh  the 
great  or  clunch  Clay  of  Bedfordshire,  Cambridgeshire,  Lin- 
colnshire, Sec,  underlaying  the  Woburn  Sand  and  fer- 
ruginous sand-stone  strata,  as  hinted  above ;  which  clay 
abuMmls  wiih  selcnite  and  pyrites,  and  at  its  exit  from  the 
island  on  the  south  coast  in  Dorsetshire,  if  I  mistake  not, 
takes  fire  on  contact  with  the  sea-water,  as  at  Whitbv  ;  and 
whose  highiv  bituminous  shales,  towards  its  lower  part^ 
have  occasioned  the  u>eless  expenditure  of  such  immense 
sums  of  money  in  search  of  coals  in  this  and  past  ages,  in 
all  its  course  throngh  the  English  counties.  At  the  east  end  of 
Bolin])roke  town  in  Lincolnshire,  in  1507,  I  observed  these 
bituminous  shale  beds,  and  within  a  few  miles,  an  expensive 
boring  was  at  that  time  making,  in  search  of  coal-seams,  which 
existed  only  in  the  ideas  of  the  adventurer.  Ludi  Hel- 
montii  of  various  sizes  and  shapes,  sotne  long  and  cylindrical 
in  shape,  (of  which  sir  Joseph  Banks  has  specimens  at  his 
seat  atRevesbv)  with  thin  shells  investing  them,  which  seem 
to  prove  their  animal  origin,  are  found  at  Bolinbroke,  and 
elsewhere:  Qiiere, — Are  ludi  found  in  the  Whitbv  shales? 
or  large  anomia  gryphus,  perforated,  or  worm-eaten  as  it  is 
called,  near  to  the  sand-stone  ? 

Mr.  Winter  mentions  the  Whitbv  strata,  as  passino-  into 
the  interior  of  Yorkshire  and  into  Lancashire^  but  is  it  not 
more  probable,  that  the  ancient  alum-works  in  Lancashire 
and  the  western  parts  of  York'^hire,  which  he  alludes  to, 
were  situate  on  the  shale  of  Castleton  Mam  Tor,  above 
mentioned?  and'  not  on  the  Whitby  shales;  since  the 
former  contains  sulphur  sufficient  for  the  ])roduclion  of 
the  sulphuric  acid,  necessary  in  the  production  of  alum. 
An  alphabetical  list  of  all  the  places,  exactly  describing 
their  situation,  where  alum  has  at  any  time  been  made  in  the 
north  of  Eng-land*,  which  perhaps  Mr.  Winter  by  the  as- 
sistance of  Ins  friends  could  furnish,  would  prove  of  con- 
siderable use  towards  deciding  tlie  geological  questions 
above  stated,  as  to  the  number  and  relations  of  the  rich  alu- 


•  Eenjaniin  Martin's  Natural  History  of  England,  vol.  ii.  p.  229,  men- 
tions alum  as  amon^  the  mineral  products  of  Derbyshire  ;  but  I  found  no 
ttorksj  Dor  heard  cf  any.  in  my  recent  eisrcinitica  of  that  county. 

Pw  2  minous 
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niinoLis  soil?,  in  the  British  series  of  strata.  The  Wliitby 
strata  I  have  never  had  an  opportunity  of  seeinir,  or  any 
other  where  alum  is  manufactured  ;  nor  do  I  recollect  what 
iVJr.  William  Smith  has  ascertained,  relative  to  the  Whitby 
and  other  alum-shales.  'J  he  valuable  information  which 
Mr.  Winter  has  already  given  on  this  subject,  is,  as  I  hope, 
but  the  prelude  to  further  details^  which  would  greatly 
oblige. 

Sir,  your  obedient  servant, 

No.  12,  Upper  Crown  Street,  JoHN    FaREY. 

Westminster,  April  5,  it  10. 

P.  S.  The  perusal  of  an  extract  in  vour  last  Nurriber 
(p.  222),  respecting  the  orbicular  blocks  of  granite  of  Talavo 
and  Sartcne,  and  the  doubts  expressed,  whether  the  latter 
received  their  present  form  by  the  effects  of  attrition  or  de- 
composition, induce  me  to  state,  tliat  in  a  cursory  exami- 
nation of  Charnwood  Forest  in  Leicester-hire,  in  August 
1S07,  previous  to  entering  on  my  Derbyshire  survey,  I 
found  on  Mount-Sorrel  conmion,  on  tlie  north  and  north- 
west of  the  windmill,  several  isolated  blocks  of  sienite, 
from  one  to  several  feel  of  solid  content  each,  which  ap- 
peared at  first  sight  like  rounded  stones,  almost  half  im- 
bedded in  the  soil  ;  but  on  a  closer  exannnation  I  found 
them  to  be  perfectly  similar  in  kind  Jo  oihor  blocks  nearly 
cubical,  which  were  lying  about  on  tlie  grass,  of  which 
blocks  seats  are  made  at  the  doors  of  many  of  the  houses  in 
Mount -Sorrel  town,  which  most  travellers  that  way  must 
have  observed.  Seeii'jg  reasons  for  refcrrinir  the  rounding  of 
the  blocks  in  question  to  dec(;mposition  rather  than  attrition, 
]  attempted,  and  succeeded  \n  two  or  three  instances,  in 
turning  over  these  blocks,  by  which  it  appeared  evident  to 
me,  that  attrition  had  had  ,no  share  in  giving  them  this 
semi-orbicular  ff)rm  ;  the  bottom  m  context  wiih  the  soil, 
p resent if^fr  a  perfect  face  of  the  cubical  forni  peculiar  to 
the'-e  blocks,  and  no  appearance  of  bieakin  j  or  other  vio- 
lence :  in  a  further  search  on  this  common,  !  fountl  such 
a  scries  of  these  blocks  in  ail  stages  of  their  decc^nposition, 
as  to  leave  no  doubt  on  my  mind  on  the  subject. 

Jn  the  progress  of  my  subsequent  survey,  1  have  fourid 
numerous  instances  of  round  iDasses  of  2;ranite,  of  very 
different  species  apparently,  some  very  large,  but  none  oi 
these  boulders  admitted  of  any  hesitation  in  referring  their 
form  to  attrition,  or  in  considering;  them  as  the  alluvial 
ruins  of  very  distant  regions.  One  of  these  granitic  boulders 
I  found  in  the  Buts  pasture  at  Ashover,  on  the  limestone, 
some  iii  Bretby  Park,  on  the  red  marie,  sf^me  on  Maccles- 
field 
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field  common,  Cheshire,  on  the  coal-measures,  some  fn  al- 
uv.al  marie  on  Werneth-Low  Hill  in  Cheshire,  (as  men. 
t.oned  vol.  xxxiv.  p  30,)  and  in  vast  numbers  m  the  vale 
of  the  Goyte  from  Whaley-bridge  downwards,  and  in  its 
various  branches  ,n  Derbvshire  and  Cheshire:  in  nu- 
merous other  places,  single  blocks  are  found.  What  1 
uish  to  impress  on  geological  observers  is,  the  necessity  of 
stricter  attention  to  alKu.al  matters,  and  not  hastily  to  con- 
elude  whether  round  stones  are  boulders,  or  were  formed  bv 
decompcsiiion J.  F.  ■ 
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Jrom  the  last  Paru  Edition  of  his  Traite  de  Mineralbgle 

[Continned  from  p.  'JOl.J 
OX  THE  NOMENCLATUKE  OF  MINERALS. 

AiiNERALOGY  and  the  Other  natural  sciences  have  been 
cultivated  during  a  long  course  of  years,  without  men  of 
science  being  aware  of  the  great  influence  possessed  bv 
words,  the  signs  of  our  ideas,  in  fkcilitating  the  acquisition 
ot  their  ideas  themselves.  The  lanciuafre  of  the  sciences 
was  not  submitted  to  any  fixed  rule";  tTie  caprice  of  the 
nomenclators  themselves  decided  both  the  choice  and  the 
number  of  the  words  which  composed  each  denomination- 
and  these  words,  frequently  improper,  or  even  calculated  to 
lead  to  a  fallacious  interpretation,  presented  the  double  in- 
convenience of  injuring  the  operation  of  the  memorv  and 
or  obscuring  mteiiectual  perceptions. 

At  length  Linn^us  undertook  to  make  natural  history 
speak  a  rational  and  methodical  lancTuage,by  reducing  everv 
denomination  to  two  words,  one  of'' which 'should  ht  com- 
mon to  the  species  denominated,  with  all  those  which  be- 
longed to  the  same  genus,  and  the  other  should  serve  as 
the  distinguishing  sign  of  this  species.  The  example  of 
this  illustrious  man  has  been  followed  by  all  those  who 
have  since  cultivated  the  study  of  nature' with  most -suc- 
cess;  and  the  authors  of  modern  chemistry  have  adopted 
a  similar  precision  m  the  idiom  of  that  science,  in  which 
It  is  conjoined  with  a  peculiar  advantacre  oricrinatincr  from 
the  very  basis  of  the  subject.    It  consisfs  in  this,  that  here 

to  name  and  to  defineare  one  and  the  same  thin^;  and  a  mere 
collection  of  the  names,  such  as  fluaie  of  lime,  sulphate 
ot  barytes,  &c.  presents  an  abridged  treatise  on  the  science 

K  3  ^,Yl 
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We  have  adopted  this  nomenclature  wherever  the  Icnow- 
led'Te  we  have  acquired  would  admit  of  it;  and  anudst  a 
crowd  of  examples  which  we  could  quote,  m  order  to 
prove  how  much  mineralony  has  gained  by  this  adoption, 
we  shall  confine  ourselves  to  what  is  furnished  by  th^  word 
spar  Orit^inallv  several  species  of  minerals  which  had  a 
Iamellousamlopil-like(c/w/o3/e7z0texturewere  united  under 

this  head.     Thus  there  were  calcareom  spars,  heavy  spars, 
fiuor  s-pars,  shining  spars,  Sec       At  the    time  when  the 
dift'erent  bodies  desi^znated  by  this  word  composed  a  single 
genus,  as  seems  to^have  been  the  case  at  the  ongin  ot  the 
science    it  was  the  method  that  was  more  m  fault  than  the 
nomenclature,    bv  identifying   species  essentidly  difierent 
from  each  other. 'Su!)5equenily,  however,  these  same  ooaies, 
havinjr  been  better  known,  were  separated  from  each  other 
and  placed  in  different  genera,  or  even  in  difierent  classes, 
and  nevertheless  thev  were  not  allowed  to  preserve  their 
common  denomination  of  spar)  and  the  inevitable  alter- 
native  occurred,  cither  to  parcel  out  a  genus  m  order  ^lo 
disperse  its  members,  which  is  contrary  to  all  the  principles 
of  the  method,  or  to  confound  under  r>ne  and    the  same 
name,crenera  which  in  other  respects  had  nothing  common, 
Nvhichls  not  less  opposite  to  the  principles  ot  a  good  no- 
menclature.    And  as  if  there  was  not  enough  ot  contusion 
occasioned   bv  the  spars  of    the  ancient  mmera.ogy,   the 
abuse  of  this'word  has,  as  ifwere,   multiplied   in  modern 
denominations;  and  hence  we  have  boracic  spars,  adaman- 
tine spars,  &c.      The  language  of  modern  chemistry,   by 
snppressincr  the  word  spar  m  the  acidilerous  substances,  has 
criven  a  kind  of  sicrual-post  for  extending  the  same  retorm 
xo  some  of  the  earthy  substances  which  still  lemained  ob- 
scured bv  this  erroneous  appellation*. 

As  to  the  names  of  these  last  substances,  they  ought 
to  be  founded,  at  least  for  the  present,  on  considerations 
foreign  to  the  chemical  nature  of  bodies:  and  it  is  even  to 
be  piesumed  that  ue  shall  not  be  yet  able  to  reter  ihcm  to 
.  the  results  of  analvsis,  always  supposing  that  we  are  not 
Mopped  bv  the  prohxitv  of  those  which  should  be  applied 
io  inbstances  composed  of  three  or  four  earths  intimately 
combined  with  each  other.  Whatever  may  be  the  case, 
names  are  wanted  which  could  serve  durincr  an  indehnite 
lime,  and  this  was  one  reason  for  also  making  in  this  part 

*  We  h?ve  preserved  this  word  in  the  denomination  of  fcK^par  only, 
which  has  iren'now  toe,  generally  used  not  to  be  respected,  aud  aW  wh.ch 
there  can  be  1:0  ainbiguiTy,  because  it  is  no  lonoer  e.^^loyai  on  au^  other 
•cession.  ^£ 
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of  the  Jaiigihige  of  the  science  all  the  changes  which  should 
noi  produce  loo  many  inconveniences. 

But  in  order  the  better  to  show  the  advantages  of  those 
which  I  have  fixed  upon,  it  v/ill  not  be  usele.^s  to  explain, 
before  any  thing  else,  the  principles  to  which,  in  my 
opinion,  the  formation  of  names  independent  of  analysis 
ought  to  be  subjected. 

For  a  long  time,  persons  have  been  in  the  habit  of  (riving; 
to  mineral  substances,  names  borrowed  from  those  of  the 
places  where  they  were  discovered.  Tt  seems  to  me  that 
this  is  to  invert  the  use  of  these  names,  which  ouoht  onfy 
to  serve  for  designating  individuals  or  particular  bodies,  as, 
when  speaking  of  an  id'iocrasis  the  locality  of  which  we 
wish  to  point  out,  we  say  that  it  is  an  idiocVasis  from  Ve- 
suvius, or  an  idiocrasis  from  Siberia.  If  we  substitute 
mstead  of  idiocrasis  the  term  vesiwian,  which  is  adopted 
HI  Germany,  the  former"  expression  will  have  the  air  of  a 
l>lconasm,  and  the  second  will  appear  contradictory. 

Others  derive  the  new  denominations  from  the  colour 
under  which  the  substance  is  presented  to  the  first  observers. 
1  his  is  to  transfer  to  the  species  the  name  of  the  variety! 
For  example,  yaJioUte  (violet  stone)  is  tl.e  substance  which 
we  call  Gxiniie.  But  there  are  crystals  of  this  substance 
which  are  green,  and  in  this  case  the  name  of  green  yanolite 
merely  expresses  an  imaginary  substance. 

We  ought  also  to  avoid  confounding  the  name  of  one 
nmieral  with  that  of  another,  with  a  different  inflection^  aj 
w'hen  persons  called  hyacinihine  the  substance  which  we 
call  idiocrasis,^  without  doubt  in  order  to  recall  the  ap- 
pearances ascribed  to  it  in  common  with  the  hyacinth  (zir- 
con in  the  present  system),  with  which  it  had  been  at  first 
united.  The  truth  is,  that  it  differs  from  it  very  sensibly, 
either  by  us  component  principles  or  its  structure,  or  even 
by  the  angles  of  its  crystals  ;  and  it  is  sutncient  to  resard 
It  tor  a  moment  in  order  to  decide  with  Rome  do  I'Ible, 
that  they  oughi  to  be  separated  from  each  other.  So  far 
therefore  from  indicating  by  the  resemblance  of  the  name* 
a  pretended  connexion,  which  to  good  eyes  does  not  exist, 
we  ought  rather  to  mark  between  the  two  substances  a  di- 
stinct line  of  separation,  by  a  new  name  which  could  have 
nothing  m  common  with  the  first,  and  which  would  make 
us  forget,  if  possible,  an  error  which  mineralogists  ought 
never  to  have  conmiittcd. 

Vvith  respect  to  insignificant  names  to  which  several  na- 
turahstsgiw  the  prelertiice,  there  is  nothing- to  prevent  their 
acioption.   Oi  this  mimbcr  are  the  names  derived  from  fable, 

^^  4  such. 


$54  On  Crystallography. 

such  as  titanium,  uranium,  &c.  The  ideas  which  they 
present  are  so  far  from  carrying  us  to  ihc  objects  svhich  they 
serve  to  designate,  that  thev  can  neither  occasion  mistake 
nor  confusion;  so  ihat  they  are  in  the  same  situation  as 
if  thev  were  purely  imaginary.  Sometimes  also  persons 
ascribe  to  a  natural  production  the  name  of  the  person  who 
discovered  it ;  but  it  would  be  rather  too  severe  to  condemn 
entirely  this  way  of  paying  a  kind  of  homage  for  a  tavour 
Cvonferred  on  science. 

It  appears  to  me  that  there  is  more  advantage  m  em- 
ploying sicrnificant  words,  which  recall  some  characteristic 
properrv  oT  the  mineral  to  be  denonnnaied,  or  3ome  cir- 
cumstance relative  to  its  history.  But  because  this  n.inera 
is  frequently  distiuL^uished  from  others  only  by  its  general 
characters,  we  ought  not  to  require  that  the  name  which  can 
bear  upon  a  sinole  character  only,  ^hcmld  make  the  object  it 
designates  apparent  without  ambiguitv.  Moreover,  it  we 
corJderthat  the  characters  of  minerals  are  susceptible  ot 
variation,  we  must  admit  that  the  nomenclator  mav  here 
allow  himself  considerable  latitude,  and  it  is  sufficient  that 
each  word  should  rest  on  some  idea  connected  with  a 
knowledee  of  the  object.  Without  this  latitude,  it  would 
bealmosl  impossible  to  make  sigmficant,  ^.  e.  reasonable, 
names.  In  a  subject  so  fraught  with  ditticulty,  every  ihmg 
u  admissible,  except  what  is  inexcusable. 

Now  it  must  be  confessed  that  the  French  language  is 
not  well  adapted  to  furnish  signilicaut  words  without  the 
help  of  periphrases,  which  exceed  the  narrow  bounds 
within  which  true  names  ought  to  be  confined.  i.et 
this  lano-uase  displav  in  the  descriptions  ot  objects  the 
clearness  and  preclusion  wh.cii  characterize  it ;  but  let 
the  specific  names  be  furnished  by  the  Greek,  which 
has  the  eminent  advantage  of  moulding  several  words 
into  one,  so  as  to  paint  in  miniature  the  object  which 
it  serves  to  denominate.  In  this  way  a  multitude  ot 
words  have  been  Formed  which  are  used  m  the  arts  and 
sciences.  Everyday  ihese  words  are  multiplied;  the  in- 
strument which'iransmits  ideas  to  a  distance  in  the  twmk- 
lincr  of  an  eve,  is  the  telegrapfi ;  the  art  of  writin-  written 
wo'^ds  with  rapidity  is  called  stenography,  &c.  W  heretore 
then  should  we  banish  the  Greek  language  from  the  coun- 
try of  the  sciences,  where  it  has  been  so  long  naturalized, 
and  where  every  new  expression  introduced  by  necessity, 
finds  itself  as  it  were  in  the  same  family  with  a  thousand 
Others  which  preceded  it  ?  ,    .      ,    , 

It  is  from  the  same  source  that  I  have  derived  the  names 

vviiich 
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which  I  have  added  to  the  noiTienclature  of  mifieralogy. 
Different  motives  sutrsested  their  forniation:  and  there  were 
two  circumstances  in  particular,  in  which  it  was  nidispen- 
sable  to  compose  new  names  :  viz.  when  a  species  hitherto 
unknos\n  was  the  subject  of  description,  and  when  several 
different  species  had  been  confounded.  In  the  latter  case  I 
generally  left  to  one  of  the  species  the  name  which  they 
had  borne  in  common,  and  I  designated  the  rest  by  parti- 
cular denominations. 

1  was  almost  confined  to  these  changes  from  absolute 
necessity,  in  the  extract  which  formerly  appeared  of  this 
treatise;  and  besides,  I  had  allowed  all  the  names  already 
prmted,  to  remain,  however  improper  they  mi^ht  be.  But, 
since,  it  has  been  observed  to  me  ihat  it  wcuid  be  proper  to 
reform  in  the  same  manner  several  names  which  I  had 
omitted,  such  as  Uucite  and  lenco/ite,  one  of  which  signifies 
a  u'hite  lody,  snd  the  •  other  a  white  sfone^  smaragdite, 
which  is  nearly  synonymous  with  emeraldfOisanife,  andreo- 
Hie,  tkullke,  and  some  others  borrowed  from  the  localities 
or  from  the  colours.  1  hef  e  names  were  found  vicious  in  a 
twofold  degree,  either  from  their  improprietv  when  con- 
sidered in  an  isolated  point  of  view,  or  from  the  monotony 
of  their  terminations  u  hen  ihev  happen  to  resemble  each 
other  closely.  Besides  all  this,  they  wt-re  very  few  in  num- 
ber, and  are  only  found  in  very  modern  works.  In  a  word,  it 
was  thought  that  the  interests  of  science,  which  had  deter- 
mined the  tirst  changes,  uould  also  suggest  th(iSe  which 
were  proposed  to  me.  I  hesitated  no  longer  from  the 
nioment  I  found  myself  supported  by  men  of  >cience  whose 
reasons  seemed  to  me  to  be  decisive,  and  whose  authorities 
alone  have  the  weight  of  reasons;  and  1  am  ttie  more 
anxious  thus  publicly  to  declare  the  motives  which  actuated 
me,  because  it  would  give  me  pain  to  be  accused  of  allow- 
ing myself  to  be  led  away  by  neologism.  I  cerfainlv  ihink 
there  is  a  great  difference  in  every  respect  between  making 
new  names  and  advancing  new  theories.  The  one  is  the 
result  of  a  mere  technical  labour,  which  interferes  with 
the  dictionary  of  science  only;  the  other  presupposes  views 
which  tend  to  aggrandize  the  edifice.  A  truth  newly  made 
known  is  instantlv  adopted,  because  it  insinuates  itself  into 
the  mind  by  means  of  persuasion.  But  the  novelty  alone 
of  words  which  reach  the  ear  for  the  tirst  time,  throws  a 
shade  of  disapprobation  over  them:  he  who  proposes 
them  seems  to  assume  an  authoritative  air;  they  are  re- 
jected without  reflection  and  u  ilhout  examination,  or  they 
are  censured  perhaps^,   while  at  the  same  moment  all  are 

agreed 
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agreed  as  to  the  utility  of  a  change.  Bat  naturahsts,  who 
attcr  long  consideration  undertake  a  task  so  painful,  so 
fastidious,  and  so  little  calculated  to  indemnify  them  for 
their  trouble,  ought  to  have  nothing  but  science  in  view, 
desirinij  no  advanta2:e  but  ihat  of  bcino;  useful,  and  dreadini: 
the  reproach  alone  of  not  having  done  all  that  a  true  re- 
gard  for  science  demands  of  them. 

To  conclude  : — Those  w  ho  would  siill  cherish  a  predi- 
lection for  the  suppressed  denominations,  will  find  them  in 
the  same  line  with  those  which  I  have  substitiited,  and  may 
still  continue  to  use  them.  But  I  hope  that  beginners,  ou 
comparing  both  nomenclatures,  will  store  their  memory,  ac- 
cording to  my  plan,  with  names  so  constructed  as  to  en- 
lighten their  minds.  1  have  taken  care  to  add  to  these 
names  their  etymologies,  and  I  have  done  the  same  with 
all  the  rest,  whether  new  or  old,  whenever  there  was  a  pos- 
sibility of  ascertaining  their  origin. 

OF  THE  NO-MENCLATURE  OF  CRYSTALS, 

If  the  language  of  mineralogy  has  been  so  long  defective, 
from  the  bad  choice  of  specific  rrames,  the  almost  total  de- 
ficiency of  names  with  respect  to  the  varieties  of  crystalii- 
z,a'tioti  has  left  a  void,  which  was  no  less  an  inconvenience. 
There  was  no  exception,  except  with  respect  to  a  suiall 
number  of  these  varieties,  the  forms  of  which  were  so 
simple  th.at  they  would  suggest  as  if  of  themselves  the 
epithets  of  cubical^  cctakedral,  dodecahedraly  8cc.,  which 
ought  to  be  added  to  the  names  of  the  species.  The  more 
compound  forms  weve  indicated  by  definitions,  the  length 
of  which  was  in  some  measure  proportional  to  the  number 
of  the  facets;  or,  it  it  was  wanted  to  abricicre  these  defini- 
tions, by  borrovving  them  from  a  resemblance  between  the 
crystal  and  some  familiar  object  *,  this  was  done  with  so 
little  rationality,  that  it  would  have  been  desirable  for  the 
honour  of  the  coniparlson  if  such  names  were  less  known. 

Convinced  of  the  necessity  of  iniroducino;  tiie  utmost 
precision  into  this  p:irt  of  mineralogical  language,  so  much 
neglected  hitherto,  J  have  attempted  to  desiunate  the  va- 
i^ious  crystalline  forms  by  simple  and  sionilicant  names, 
taken  from  the  characters  of  these  forms,  or  from  the  pro- 
perties v.hich  result  from  their  structure,  and  from  the 
laws  of  decrement  on  which  thev  depend.  I  siiaH  here 
present  mv  readers  with  the  series  of  these  names,  under 
the  form  of  a  iTiethbdical  system.  I  hope  that  those  who 
peruse  it  with  attention  v^-ill  find  an  assistant  ior  engraving 

*  The  following  are  examples  of  tbi*  kifld  :   nad'hedfic'l  calcareous  spor^ 
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these  names  on  their  memory,  by  connecting  them  with 
considerations  which  are  easily  chssificd  in  the  mind. 
ThcyAvill  perceive  that,  by  a  kind  of  ceconomyof  language, 
extremely  useful  in  such  cases,  the  same  name  is  frequently 
applicable  to  varieties  taken  in  different  species.  It  is  tme 
that  on  one  hand  the  word  which  serves  to  designate  such 
a  variety  miiihc  also  serve  another  variety  of  the  same 
species.  For  example  :  I  denominate  Unary ^  a  form  which, 
depends  on  a  decrement  by  two  ranges.  Now  supposing 
this  decrement  to  take  place  on  the  edges,  it  is  possible 
that  another  variety  of  the  same  substance  may  be  owing 
to  a  decrement  which  takes  place  by  two  ranges  on  tha 
ano;les.  But  in  th's  case  the  svstem  will  present  for  the 
latter  another  name  borrowed  from  aaitiercnt  consideration. 
The  inconvenience  just  mentioned  is  common  to  all  no- 
menclatures, and  seems  unavoidable.  Thus,  in  the  language 
of  botanv,  one  variety  will  bear  ihe  name  oi'  crass ijblia,  or 
of  rotundifuUa,  while  another  variety  of  the  same  species 
shares  with  the  first  the  character  which  has  served  to  di- 
stinguish it.  The  essential  requisite  is,  that  the  method 
should  be  copious  enough  to  furnish  at  least  to  all  the 
known  wants-  of  science.  I  even  expect^that,  by  means  of 
the  labour  I  have  perForn^ed,  a  great  part  of  the  forms  which 
shall  be  discovered  in  future  will  be  found  to  have  beea 
named  beforehand  ;  and  as  to  those  which  require  new- 
names,  we  shall  have  at  least  a  system  froFii  which  to  de- 
signate them.  In  all  descriptions  of  researches,  it  becomes 
easier  to  go  forward  when  the  route  is  traced. 

Principles  of  ike  nomenclntiire, — The  primitive  form  of 
anv  given  substance  is  always  designated  by  the  word  pW- 
rrutive  added  to  the  name  of  the  species.  Examples  : — 
primitive  zircon,  primitive  carbonated  lime,  primitive  siil- 
pkurated  lime^  &c. 

We  may  consider  secondary  forms  : — 

1 .  With  respect  to  the  modifications  of  the  primitive  form, 

when  the  faces  of  the  latter  are  combined  witl\ 
those  which  result  from  the  laws  of  decrement. 

2.  By  themselves,  and  as  purely  geometrical  forms. 

3.  With  respect  to  certain  facets  or  certain  rido;es  remarka- 

ble by  their  assortment  or  their  positions. 

4.  With  respect  to  the  laws  of  decrements  on  which  thev 

depend. 
.5.  With  respect  to  the  geometrical  properties  which  they 

present. 
41.  Finally,  with  respect  to  certain  particular  accidents. 

1.  SecoTidary 
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1.  Secondary  forms  considered  with  respect  to  the  mod'ijica* 
t'lons  which  they  present  of  the  primitive  form. 

The  crystal  is  called, 
Q.  Pyramidated  {pyramidt:),  when  the  primitive  form  being 
a  prism,  has  on  each  of  its  bases  a  pyramid  which  has 
as  many  faces  as  the  prism  has  panes.  Example:  Py- 
ramidated phosphaied  lime.  3 
h»  Prismated  {prisme),  when  the  primitive  form  being  com- 
posed of  two  pyramids  joined  at  their  bases,  these  py- 
ramids are  separated  by  a  prism.  Ex.  Prismated  zir- 
con, prismated  'juartz. 

Semi'prisrnated,  when  there  is  only  the  half  of  the 
number  of  rio^es  situated  around  the  common  base, 
which  are  intercepted  by  panes.  Ex.  Semi- prismated 
sulphated  lead. 

c.  Based  (base),  when,  the  primitive  form  being  a  rhomboid, 

or  an  assemblage  of  two  pyramids,  the  summits  are 
intercepted  by  facets  perpendicular  to  the  axis,  and 
performing  the  function  of  bases.  Ex.  Based  carbo- 
nated lime,  based  sulphur. 

d.  Pointed    [epointe),    when   all   the   solid    angles    of  the 

primitive  form  are  intercepted  by  solitary  facets.  Ex. 
Pointed  mesotvpe. 

We  shall  also  use  the  terms  hi-pointed  {hisepointc) , 
tri pointed  {triepointc) ,  quadripointed  {quadritpointe), 
according  as  each  solid  angle  may  be  intercepted  by 
two,  three,  or  four  facets.  Ex.  Tripointed  analcime, 
quadripointed  sulphurated  iron. 

(?,  Marginuted  [emargint),  when  all  the  ridges  of  the  pri- 
mitive form  are  each  of  them  intercepted  by  a  facet. 
Ex.  Marginated  garnet. 

We  shall  also  use  the  term  hi-marginated,  tri- 
marginated,  as  each  ridge  is  intercepted  by  two  or 
three  facets.  Ex.  Trimarginated  garnet. 
f.  Peri- hexahedral,  peri-octahedral,  peri- decahedral,  peri- 
dodecahedral,  when  the  primitive  form  being  a  prism 
with  four  panes,  is  changed  by  the  effect  of  decrements 
into  a  hexahedral,  octahedral,  decahedral,  or  dodeca- 
hedral j)rism.  We  also  denominate  peri-dodecahedron 
a  crystal  the  nucleus  of  which  being  a  regular  hexa- 
hedral prism,  has  its  six  longitudinal  ridges  intercepted 
by  as  many  facets.  Ex.  Peri-hexahedral  sulphated 
copper,  peri-dodecahedral  enierald. 

cr.  Recurved  {raccoitrci),  when  the  primitive  form  being  a 
prism  with  rhombic  bases,  the  longitudinal  ridges  con- 

tiiiuou? 
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tiguous  to  the  grand  diagonal  are  intercepted  by  two 
facets,  which  make  it  appear  diminished  in  the  di- 
rection oHts  length.  Ex.  Recurved  sulphated  barytes, 
h.  Retreated  (retreci),  wiien  the  juimitive  form  beiiio-  a 
prism  with  rhombic  bases,  the  longitudinal  rid2;e3 
contiguous  to  the  small  diagonal  are  intercepted  by  two 
facets  which  n}ake  it  appear  diminished  in  the  direction 
of  its  breadth.     Ex.  Retreated  sulphated  barytes. 

5.  Secondary  for?ns  considered  in  themselves,  and  as  being 
purely  geometrical. 

The  crystal  is  called, 
a.  Cid'ical,  when  it.  presents  the  form  of  the  cube,  which  in 

this  case  is  always  secondary.  Ex.  Cubical  fluated  lime. 
L,   C/iboidalf  when  its   form  differs  a  little  from  the  cube. 

Ex.   Cuboidal  carbonated  lime. 

c.  Tetrahedral,  when  it  presents   the  form   of  the   rcjulHr 

tetrahedron,  as  a  secondary  form.  Ex.  Tetrahedral 
sulplmrated  zinc. 

d.  Octahedral,  when  it  presents  the  form  of  this  solid,  as 

secondary.     Ex.  Octahedral  muriated  soda. 

e.  Prismatic,  when  it  has  tlie  form  of  a  straight  or  oblique 

prism,  the  panes  of  vvhich  are  inclined  1-20^  amon^ 
each  other.  Ex.  Prismatic  carbonated  lime,  prismatic 
feldspar. 

/.  Dodecahedral,  when  its  surface  is  composed  of  twelve 
triangular,  quadrangular,  or  pentagonal  faces,  all  equal 
and  similar,  or  solelv  of  two  measurements  of  different 
angles.  Ex.  Dodecahedral  quartz,  dodecahedral  zir- 
con, dodecahedral  sulphurated  iron. 

]f  tile  dodecahedron  had  not  all  its  faces  of  the  same 
number  of  sides,  it  would  be  sufficient  to  briuotjiemto 
this  aspect  in  imagination,  by  varying  its  dimensions. 

g.  Icosfihedral,  when  ils  surface  is  composed  of  twentv 
triangles,  of  which  twelve  are  isosceles  and  eight  equi- 
laierai.      Elx.  Icosahedral  sulphurated  iron. 

h.  Trapezoidal,  when  its  surface  is  comj)osed  of  twenty-four 
equal  and  similar  trapezoids.    Ex.  Trapezoidal  (^-arnet. 

i,  TriacontahedraL  when  its  surface  is  composed  of  thirty 
rhombuses.     Ex.   Triacontahedral  sidphurated  iron. 

A.  Enneacont akedral ,  when  its  surface  is  composed  of  90 
faces.     Ex.  Enneaconiahcdral  idiocrasis. 

/.  BirhomhoidaL  when  its  surface  is  compo.^ed  of  twelve 
faces,  which  being  taken  bv  sixes,  and  leuirthened  in 
imagination  until  they  intersect,  would  form  two  dif- 
ferent rhomboids.  Ex.  Blrhomboidal  carbonaied  lime. 

Wc 


270  On  Crystcdlographij, 

We  say  trirJiomboidal  m  the  same  manner.  E:c, 
Trirhomboidal  carbonated  lime. 

VI,  Blform,  irijorm,  when  it  contains  a  coir/oination  of 
two  or  three  remarkable  forms  ;  such  as  the  cube,  the 
rhomboid,  the  octahedron,  the  regular  hexahcdral 
prism,  8cc.     Ex.  IViiorm  sulphated  alumme. 

72»  Cubo- octahedral,  cuhc'-ih)decahedral,  cuho-ietrahedral, 
&:c.,  when  it  contams  a  combination  of  the  two  forms 
indicated  by  these  expressions.  Ex.  Cubo-octahedral 
fluated  lim.e,  cubo-dodecahedral  sulphurated  iron, 
cubo-tetrahedral  gray  copper. 

<7.  TrapeziaUy  when  its  lateral  surface  is  composed  of  tra- 
pezia situated  on  two  rows  between  two  bases.  Ex. 
Trapezian  sulphated  barytes. 

f>.  Dileirahedral,  1. 1,  i'<\-\cc  teirahedral,  when  its  form  is 
that  of  a  tetrahedrnl  prism  with  dihedral  summits. 
Ex.  Ditetrahedral  grammatite. 

ti.  Diliexahedral,  when  it  forms  a  hexahcdral  prism  with 
trihedral  summits.     Ex.  Dihexaliedral  feldspar. 

We  say  in  the  sauie  manner,  dioctakedrul,  d'lde- 
caliedral,  didodecahcdral.  Ex.  Dioctahedral  topaz,  di- 
decahedral  feldspar,  didodecahcdral  phosphated  lime. 

V*  Trrhexahedral,  ietrakexakcdral,  peniahexakedral,  kepta- 
hexahcdral^  when  its  surface  is  composed  of  three, 
four,  five,  seven  rows  of  facets  disposed  in  sixes  the 
one  above  the  other.  Ex.  Trihexahedral  nitrated 
potash,  pentahexahedral  quartz,  heptahexahedral  ni- 
trated potash. 

We  also  say  in  the  same  manner,  irldodecahedral, 
Ex.  Tridodecahcdral  sulphurated  antimoniated  silver. 
— Trioctahedral.     Ex.  Trioctahedral  sulphated  lead. 

S,  Bigeminatcd,  when  it  presents  a  combination  of  four 
forms,  which,  taken  by  twos,  are  of  the  same  species. 
Ex.  Bii!;eminated  carbonated  lime. 

i,  Amphihexahedral,  i.e.  hexahedral  in  two  ways,  when 
bv  taking  the  faces  according  to  two  diiierent  direc- 
tions, we  have  two  hexahedral  contours.  Ex.  Am- 
phihexahedrai  axinite. 

a.  St'xdec'i?nal,  when   the  faces  which  belong  to  the  prism 

or  to  the  m.iddle  part,    and  those  which  belong  to   the 

two  summits,  are  tlie  former  six  in  number,  and  the 

latter  ten  in  number,   or   ■uict;  versa,     Ex.  Sexdecimai 

feldspar. 

In  the  same  manner  we  say  octodechnal.  Ex.  Oc- 
todecimal  feldspar.  Sexdiwdecimal.  Ex.  Sexduode- 
cimal  carbonated  lime,    Oitoduodcdmal.     Ex.    Octo- 

duo  decimal 
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duodecimal  sulphated  copper.      Decidnodecimal.     Ex. 
Deciduodecimal  feldspar. 

X.  Pcripolygoiial,  when  the  prism  has  a  great  number  of 
panes.     Ex.  PeripolviTonal  tourmahne. 

y.  Siiperco??iposilef  when  the  form  is  very  much  com- 
pounded.    Ex.  Supercomposite  tourmahne. 

z.  Antlenneahedrnl ,  i.  c.  having  nine  faces  on  two  oppo- 
site sides,  is  a  name  peculiar  to  a  variety  of  the  tour- 
mahne, in  which  the  two  summits  are  of  nine  faces, 
and  the  prism  of  twelve  panes;  whereas^  generally, 
the  prism  is  enneahedral. 

a  a,  Prosf^njieohedral,  i.  e.  having  nine  faces  on  two  adja- 
cent parts,  is  another  varieiy  of  the  tourmaline,  in 
which  the  prism  and  one  of  the  two  summits  have 
each  nine  faces. 

lb.  Recwre/it,  when,  on  taking  the  faces  of  the  crvstal 
by  annular  rows,  from  one  extremity  to  the  other, 
we  have  two  iiunii)er5^  which  succeed  several  times, 
as  4,  8,  4,  8,  4.     Ex.    Recurrent  oxidated  tin. 

cc.  Kqiddiffei-ent ,  when  the  numbers  which  dcsio-nate  the 
laces  of  the  prism  and  those  of  the  two  summits,  which 
in  this  case  ditler  from  each  other,  form  the  commence- 
ment ot  an  arithmetical  series,  as  6_,  4,  2.  Ex.  Equi- 
different  amphibolus. 

dd.  Convergtnt,  when  in  the  foregoing  case  the  series 
is  sePiSibly  convergent,  as  lo,  9,  3.  Ex.  Convergent 
tourmaline. 

ee.  Unequal  {in/pair),  when  the  numbers  which  designate 
the  panes  of  the  prism  and  the  faces  of  the  two  sum- 
mits, considered  as  different  from  each  other,  are  all 
three  unequal,  without  being  in  other  respects  in  pro- 
gression.    Ex.  Unequal  tourmaline. 

ff.  Hyper- oxidated,  i.e.  acnfe  to  excess,  is  a  variety  of 
carbonated  lime,  which  contains  the  combination  of 
two  rliomboids  ;  the  one  acute,  which  is  the  inverse  ; 
the  other  incomparably  more  acute. 

gg.  Spheroidal,  is  said  of  the  diamond  with  48  bombaled 
faces. 

hh.  Plano-convex,  is  the  diamond  with  some  plane  and 
some  curvilinear  faces. 

3.  Secondary  forms  considered  relatively  to  certain  facets, 
or  certain  ridges,  remarkable  for  their  arrangement 
or  position. 

The  crystal  is  called, 
e.  Alternate,  when  it  has  on  its  tv.o  parts,  the  one  supe- 
rior 
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rior   and    the   other   inferior,     faces    which   alternate 
among  each  other,  but  which  correspond  on  both  sides. 
Ex.  Ahcrnale  quartz. 
Bisaltei'iiate^  when  in  the  foregoing  case  the  alternation 
takes  place,  not  only  among  the  faces  of  one  and  the 
sanie  part,   but  also   among  those  of  the  two   parts. 
Ex.  Bisalternate  carbonated  lime,  bisalternate  quartz. 
Blhisalternate,  when  there  are  on  both  sides  two  orders 
of  bisalternate  facets.     Ex.  Bibisalternatc  sulphurated 
mercury. 
h.  Annulary,  when  a  hexahedral  prism   has  six  marginal 
facets  ranged  in  form  of  a  ring  around  each  base.  Ex, 
Annulary  emerald. 

We  say  the  same  of  an  octahedral  prism  with  eight 
marginal  facets  around  bases.  Ex.  Annular  oxidated 
tin. 

c.  Monosticy  when  a  prism  of  any  given  number  of  panes 

has,  in  the  contour  of  each  base,  a  row  of  facets  in 
number  different  from  that  of  the  panes,  and  which 
mav  be  all  marginal,  or  some  marginal  and  others  an- 
gular.    Ex.  Monostic  topaz. 

Distic,  when  in  the  same  case  there  are  two  rows  of 
facets  around  each  base.     Ex.  Distic  topaz. 

Suhdistic,  when  among;  the  facets  arranged  on  one  and 
the  same  row  around  each  base,  two  are  surmounted 
each  by  a  new  facet,  which  is  as  it  were  the  rudiment 
of  a  second  row.     Ex.  Subdistic  peridot. 

d,  Pla^iiiedral,  when  the  crystal  has  facets   situated  in  a 

slanting  direction.     Ex.  Plagihedral  quartz,   plagihe- 
dral  zircon. 
€.  Dissimilar,   when  two  rows  of  facets,  situated  the  one 
above  the  other,  towards  each  summit,  have  a  delect 
in  symmetry.     Ex.  Dissimilar  topaz. 

f.  Sqvared  (encadrc),  when  it  has  facets  which  form  kinds 

of  squares  around  faces  of  a  simpler  form  already  ex- 
i^iting  in  the  same  species.     Ex.  Squared  fluated  lime. 

g.  Slightly  promintiit    {prominuU),     when    it    has    ridges 

which  fo'-m  a  very  slight  eminence.  Ex.  Slightly 
prominent  sulphated  lime. 

h.  Zonary,  when  it  has  around  its  middle  part  a  row  of 
facets,  which  form  a  kind  of  zone.  Ex.  Zonary  car- 
bonated lime. 

i.  ApophanDus,  i.e.  manifest^whtn  certain  facets  or  certain 
ridges  present  some  indication  useful  for  ascertaining 
the  ])osition  of  the  nucleus,  which  would  otherwise  be 
difficult   to   find  out,   or  even  to  determine,  either  in 

point 
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{)oint  of  direction  or  the  measurement  of  the  decre- 
ments. Ex.  Apophanous  feldspar,  apophanous  sul- 
phurated antimoniatcd  silver,  apophanous  gray  copper. 

L  Blunted  {emoussc),  when  it  has  f;icets  which  intercept, 
and  render  as  if  blunted,  some  parts  which  would 
otherwise  be  sharper  than  the  rest.  Ex.  Blunted 
axinite,  blunted  carbonated  lime. 

7fi.  Contracted, \s  a  dodecahedral  variety  of  carbonated  lime, 
in  which  the  bases  of  the  extreme  pentagons  undergo 
a  kind  of  contraction,  in  consequence  of  the  incli- 
nation of  tb.e  lateral  faces. 

n.  Dilated,  is  said  of  another  dodecahedral  variety  of  car- 
bonated lime,  in  which  the  bases  of  the  extreme  pen- 
tagons undergo  a  kind  of  dilatation,  in  consequence 
of^he  iuclir.ation  of  the  lateral  faces. 

0.  Acuteangled,  is  a  variety  of  carbonated  lime  in  a  hex- 
ahedral  prism,  the  solid  angles  of  which  are  inter- 
cepted by  very  sharp  triangular  facets. 

p.  Defective,  is  a  variety  of  berated  magnesia,  in  which 
four  solid  angles  of  the  primitive  cube  are  intercepted 
by  facets,  while  the  opposite  angles  remaining  un- 
touched, are  subject  to  a  kind  of  defect. 

q.  Superaiiifidant,  is  another  vaiietv  of  borated  magnesia, 
in  which  the  solid  angles  which  were  untouched  in  the 
defective  variety,  are  intercepted  each  bv  four  facets, 
in  such  a  way  as  to  make  a  superabundance  where 
there  was  a  defect. 

4.  Secondary  form  scmisidered  relatively  to  the  laws  of 
decrement  on  which  they  depend. 

The  crystal  is  called, 

c.  Unitary,  when  it  undergoes  only  a  single  decrement  bv 
one  row.  Ex.  Unitary  telesia.  If  there  are  two,  three, 
four  decrements  by  one  row,  we  say  bisunitary,  tri- 
imitary,  quadriunitary.  Ex.  Triunitary  peridot,  bis- 
unitary  carbonated  lime. 

l^  Binary,  hibinary,  trihinary,  8r.c.  in  the  case  of  one, 
two,  and  three  decrements  by  two  rows.  Ex.  Binary 
oligistous  irou,  hibinary  feldspar. 

c.  Ternary,  littrnary,  &cc.  in  the  case  of  one,  two  decre- 

ments, 8cc.  by  three  rows. 

d,  Unibinary,  if  there  are  two  decrements,  the  one  bv  one 

row,  the  other  by  two  ;  uniternary,  if  there  is  one  bv 
one  row,  and  the  other  bv  three ;  binoternury ,  if  there 
is  one  by  two,  and  the  other  by  three,  &c.  Ex.  Uni- 
ternary carbonated  lime,  binoternary  carbonated  lime. 
Vol.  3c/Xq.  Ii4.  April  1810.  '   S  The 
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The  noTnencIature  in  all  the  foregoing  expressions, 
as  well  as  in  those  which  follow,  makes  an  abstraction 
of  the  faces  parallel  to  those  of  the  nucleus,  which  ex- 
ist most  frequently  in  the  secondary  crystal.  Among 
ihi;  forms  in  which  the  nucleus  is  entirely  disguised, 
jtome  have  names  borrowed  from  different  consi- 
derations; and  those  which  remain  are  so  few  in  num- 
ber, that  I  thought  it  unnecessary  to  complicate  the 
lan^Tuage  by  employincra  particulardesignation  for  them. 
In  order  to  avoid  confounding  the  words  which 
ex'press  the  decrements  with  those  which  indicate  the 
number  of  the  faces,  we  may  remark,  that  the  former 
have  their  termination  in  hadral,  as  dodecahedral,  or  in 
a/,   as  octodccagonal,  whereas  the  others  end  in  ari/, 

6.  Eauivalent,  when  the  part  visible  {eocposant)  which  in- 
dicates a  decrement  is  equal  to  the  sum  of  those  which 
indicate  the  others.     Ex.  Equivalent  sulphated  iron. 

/.  SiiLtractive,  when  the  part  visible  relative  to  a  decre- 
ment is  less  by  unity  than  the  sum  of  those  which  in- 
dicate the  others.     Ex.  Subtractive  pyroxene. 

.'T.  Addlt'wey  u hen  the  part  visible  relative  to  a  decrement 
exceeds  bv  unity  the  sum  of  those  which  indicate  the 
others.     Ex.  x\dditive  sulphated  copper. 

fi.  ProrrreauiHi^  when  the  parts  visible  form  a  commence- 
ment of  arithmetical  progression  ;  as  1,  2,  3.  Ex. 
ProoTcssive  tourmaline. 

i.  Disjoii/tcd,  when  the  decrements  form  an  abrupt  leap,  as 
tiom  1  to  4  or  to  6.  Ex.  Disjointed  sulphurated  an- 
timoniated  silver. 

k.  Partial,  when  there  is  some  part  which  remains  without 
decrements,  while  the  other  parts  similarly  situated 
undergo  them.     Ex.  Partial  sulplmrated  cobalt. 

/,  SuhdouUe,  when  the  part  visible  relative  to  a  decrement 
is  the  halt-' of  the  sum  of  the  other  parts  visible.  Ex. 
Subdonbic  topaz. 

\Vc  say  S'//'trJple,  siiJjqvadruple,  Sec.  in  the  same 
wav.     Ex.  Subtriple  sulphated  copper. 

The  three  parts  visible  (exposans)  which  compose 
the  indication  of  an  intermediary  decrement,  count  as 
one  only,  which  -is  equal  to.  their  sum, 

771.  Doubling,  tripling,  quadrupling,  when  one  of  the  vi- 
sible parts  is  repeated  twice,  thrice,  or  four  times  ia 
one  series  which  would  otherwise  be  regular.  Ex, 
Doubling  peridot,  quadrupling  peridot. 

//.  Identical,  when  the  parts  visible  of  the  simple  decrements, 
to  the  number  of  two,  are  equal  to  the  terms  of  the 

fraction 
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fraction  relative  to  a  third  decrement  which  is  mixed. 
Ex.    Identical  o;ray  cpper. 

0,  Isonomous,  i.e.  eqiialily  of  laws,  when  the  parts  visible 
which  indicate  the  decrements  on  the  edires  being 
equal,  those  which  express  the  decremenrs  on  the 
angles  are  equal  also.  Ex.  Isonomous  sulphattd  copper. 

p.  Mixed,  when  the  form  results  from  a  single  mixed  de^ 
crement.     Ex.   Mixed  telesia. 

q.  Pantogenoas,  i.  e.  deriuing  its  origin  from  all  the  parts, 
when  each  ridge  and  each  solid  annle  undergoes  a  de- 
crement.    Ex.   Pantogenons  sulphated  barytes. 

r.  Biferous,  i.  e.  which  carries  twice,  w  hen  every  ridjre  and 
every  solid  angle  undergoes  two  decrements.  Ex.  Bi- 
ferous gray  copper. 

s.  Sw rounded,  (entoure)  when  the  decrements  take  place 
on  all  the  ridges  and  on  all  the  solid  anoles  around  the 
base  of  a  prismatic  nucleus.  Ex.  Surrounded  sulphated 
barvtes. 

t.  Opposite,  when  a  decrement  is  made  bv  one  row,  and 
another  is  intermediary.     Ex.  Opposite  oxidated  tin. 

u.  Synoptic,  when  the  laws  of  decrement  present  as  it  were 
the  picture  of  those  which  take  place  with  respect  to 
the  whole  oF  the  other  crystals,  or  at  least  uith  respect 
to  the  greatest  part.    Ex.'  Synoptic  feldspar. 

X.  Retrograde,  is  a  variety  of  carbonated  lime,  the  expression 
ot  which  contains  two  mixed  decrements,  which  are 
such  that  the  faces  resulting  from  them  seem  to  retro- 
grade, by  throwing  themselves  backward,  on  the  side 
of  the  axis  opposite  to  that  which  looks  towards  the 
face  on  which  they  originate. 

y.  Ascending,  when  all  th'e  laws  of  decrement  have  an 
ascending  course,  setting  out  from  the  angles  or  lo'.ver 
edges  of  a  rhomboidal  nucleus.  Ex.  Ascendincr  car- 
bonated lime.  ^ 

5.  Secondary  forms  considered  relatively   to  the  geo- 
metrical properties  which  they  present.      " 
The  crystal  is  called, 
a.  Isogonous,  i.  e.  eqiiality  of  angles,  when  the  faces  which 
art  on  parts  diBerenllv  situated  form   equal   anujes  be- 
tween  each  other.     Ex.   Iso<ronous  cvmophane! 
L'.  yhmmorph'c,  i.  ^.  form  turned  iipside  down,    when   we 
cannot  give  it  the  position  most  natural  to  it,   without 
that  oi    he  nucleus  bemg  as  it  were  turned  upside  down 
ii-x.  Anamorphic  stilbite. 
c.  Wiomhiferous,  when  certain  facets   are  true  rhort^^hises, 
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allhoucrh,  from  the  manner  in  which  they  are  cut  by  the 
adioinmcr  faces,  they  do  not  appear  at  the  first  glance  to 
be  of  a  symmetrical  fiaure.     Ex.  Rhombiferous  quartz. 

d.  Equiaxis,\AiQn  it  has  The  form  of  a  rhomboid  the  axis 

of  which  equals  that  of  the  pnmilive  rhomboid.  Lx. 
Equiaxis  carbonated  lime.  ,    .  ,    ,         r 

e.  Inverse,  when  it  has  the  form  of  a  rhomboid  the  sahcnt 

angles  of  which  are  equal  to  the  plane  angles  ot  the 
primitive  rhomboid,  and  vice  versa,  Ex.  inverse  car- 
bonated lime.  .     ,  1  1 

f.  Metastatic,  i.  e.  transferred,  when  it  has  plane  angles 

and  solid  angles  equal  to  those  of  the  nucleus  which 
are  thus  transferred  to  the  secondary  form.  Ex.  Me- 
tastatic carbonated  lime, 
rr.  Contrastinrr,  when  it  has  the  form  of  a  very  acute  rhom^ 
^  boid,  inVhich  an  inversion  of  angles  similar  to  that 
which  takes  place  in  the  inverse  (letter  e)  presents  a 
kind  of  contrast,  in  so  far  as  it  resembles  in  another 
part  a  very  obtuse  rhomboid.  Ex.  Contrastm*;  car- 
bonated lime.  . 

h.  Tersisting,  is  a  variety  of  carbonated  lime  in  which  cer- 
tain faeces  are  cut  by  the  adjoining  faces,  so  that  they 
preserve  the  same  measurements  of  angles  which  thev 
vvould  have  had  without  that,  except  that  these  angles 
have  other  respective  positions.  Ex.  Persisting  car- 
bonated lime.  . 

/.  Analogic,  when  its  form  presents  several  remarkable 
anaiooies.     Ex.  Analooic  carbonated  lime. 

k  Faradoxaly  when  its  structure  presents  singular  and  un- 
expected results.     Ex.  Paradoxal  carbonated  lime. 

L  Complex,  when  its  structure  is  complicated  by  laws  not. 
verv  common,  as  when  it  is  produced  by  decrements 
some  mixed  and  others  intermediary.  Lx.  Complex 
carbonated  lime. 

0.  Secondary  forms  considered  relatively  to  certain  parti- 
cular accidents. 

The  crystal  is  called,  r  ^    ^  c 

a  Transposed,  when  it  is  composed  of  two  halves  ot  an 
^  '  octahedron,  or  of  two  portions  of  another  crystal,  one 
of  which  seems  to  have  turned  upon  the  other  in  a 
quantity  equal  to  a  sixth  of  its  circmference.  Ex. 
Transposed  spinel,  transposed  sulphurated  zmc. 
h  Hemi-trope,  i.e.  one^half  reversed,  when  it  is  composea 
of  two  halves  of  one  and  the  same  crystal,  one  ot  which 
c'«eins  to  be  reversed.  Ex.  Hemi-trope  feldspar. 
^  c.  Rixtofigular, 
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c.  Rectangjilar,  a  particular  name  given  to  the  staurotide 

composed  of  two  prisms  which  cross  at  right  angles. 

d.  Ohl'ujiiean cried,  a  particular  name  given  to  the  «tanrotide 

composed  of  two  prisms  which  cross  at  an  angle  of  60^ 

e,  Sexradialed,  a  nanie  given  to  the  staurotide  composed  of 

three  prisms  whiclfcross   so  as   to   represent   the   six 
radii  Of  a  regular  hexagon. 

f,  Ciiiciform,  a  name  given  to  the  harmotome  composed  of 

two  crvstals  which  form  a  kind  of  cross. 
g.   Trig/i/pho2/rS,  when  the  striae  considered   on  three  faces 

united  around  one  and   the  same  solid   angle,  are  in 

three  directions  perpendicular  to  each  other.    Ex.   Tri- 

glvphous  sulphurated  iron. 
h.   Geniculated,  when  it  is  composed  of  two  prisms  which 

rnite  bv  one  extremity  forming  a  kind  of  knee.     Ex. 

Geniculated  oxidated  titanium. 
In  the  descriptions  of  the  species  we  shall  meet  with  a  small 
number  of  denominations  which  we  have  here  omitted.   But 
their  signitication  will  be  immediately  obvious,  or  will  re- 
solve itself  into  that  of  some  of  the  foregoing  denominations. 

[To  be  continued.] 


XLVr.   Qn  a  Method  of  examining  the  Dirisir^is  of  astro-  ^ 
•  nomical  Instruments.       By  the    Rev,   William  Lax, 
A.M.,    F.R.S.,  Lowndes's     Professor  of  Astronomy  in 
the  University   of  Cambridge.      In  a  Letter  to  the  Rev. 
Dr.  Maskelvne,  F.R.S.  Astronomer  Royal'*. 

y  St.  Ibbs,  August  27,  1S08. 

Dear  Sir,  j[  am  persuaded  that  you  must  feel,  in  common 
with  myself,  how  unpleasant  it  is  to  make  use  of  an  in- 
strument in  astronomical  observations  requiring  extreme 
accuracy,  whose  exactness  you  have  no  adequate  means  of 
ascertaining,  but  are  obliged  to  depend  for  it  in  a  great 
measure  upon  the  abilities  and  integrity  of  the  artist.  It 
a  in  vain  that  we  observe  with  so  much  nicety,  and  read- 
ofFwith  so  much  precision,  if  we  are  still  uncertain  whe- 
ther there  may  not  be  an  error  in  the  instrument  itself  of 
much  o;rcater  magnitude  than  those  which  we  are  en- 
deavourm.g  to  prevent ;  and  that  our  best  instruments  must 
be  liable  lo  such  errors,  no  person  can  possibly  doubt,  who 
has  paid  due  attention  to  the  sources  from  whence  they 
may  arise.  I  have  estimated,  as  accurately  as  1  could,  the 
amount  to  which  thev  may  accumulate  in  Bird's  method 
of  dividing  by  continual  bisections,  and  have  satisfied  my- 
self that  they  are  much  more  considerable  than  is  generally 

*  From  the  Philosophical  Transactions  far  1S09,  Part  II, 
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apprehended :  but  as  I  cannot  obtain  such  precise  informa-^ 
tion  as  1  could  wish,  respecting  tlie  exactness  with  which 
a  biseciion  can  be  performed,  or  a  length  taken  tVom  the 
scale  of  equai  parts  and  laid  upon  the  instrument,  I  will 
not  trouble  you  with  the  deduction  which  I  have  made* 
It  i>^  understood,  indeed,  thai  Bird's-  method  is  now  generally 
laid  aside,  and  that  each  artist  employs  one,  which  he  con- 
siders in  many  respects  as  peculiar  to  himself;  but  1  pre- 
sumed that  there  would  still  be  such  a  connexion  betwixt 
Bird's  method  and  those  which  have  been  substituted  in  its 
stead,  as  to  render  theiii  in  Sf)}ne  degree  liable  to  the  same 
errors  to  which  it  was  subject;  and  the  rcpQrls  which  I  have 
uniformly  received  from  pers(^ns,  who  have  had  an  oppor- 
tunity of  examining  some  of  the  modern  instruments,  have 
fully  convinced  me  that  mv  opinion  was  just.  But  what- 
ever may  be  the  nature  of  the  methoas  which  are  now  in 
use,  or  whatever  their  advantafres  over  Bird*s,  I  never  could 
persuade  myself  that  it  would  be  safe  to  trust  to  an  instru- 
ment, without  a  previous  examination.  To  discover  the 
means  of  accomplishing  this  object,  is  what  I  have  for 
soitie  time  been  anxious  to  eflfect ;  and  though  T  fear  my 
endeavours  have  not  been  very  successful,  \  will  neverthe- 
less^ take  the  liberty  of  presenting  you  with  the  result. 

You  are  aw  are,  I  believe,  that  I  use  a  circular  instru- 
ment for  observing  both  in  altitude  and  az-riiuth,  which 
was  inade  for  me  by  Mr.  Carev  in  the  Strand  ;  thai  the  ra- 
dius of  both  the  altitude  and  the  aziihuth  circle  is  one  foot, 
and  that  each  is  divided  into  parts  containing  ten  minutes. 
The  construction  of  this  instrument  does  not  differ  ma- 
terially from  that  of  other  similar  instruments,  with  which 
you  are  well  acquainted,  and  I  shall  not  therefore  waste  your 
time  by  giving  vou  a  particular  description  of  it.  For  the 
purpose  (;f  examinnig  the  divisions  upon  the  two  circles,  I 
procured  an  apparatus  to  be  prepared  bv  Mr.  Carev,  which 
will  be  very  easily  explained.  To  the  face  of  the  rim  which 
surrounds  the  azimuth  circle,  and  with  its  left  end  close 
to  the  stand  which  supports  the  micrometer  on  the  east 
side,  an  arc  of  brass,  concentric  with  the  circle  itself,  and 
a  little  more  than  90°  in  length,  an  inch  in  breadth,  and 
one  eighth  of  an  inch  in  thickness,  is  firmlv  fixed  by 
screws,  so  as  to  have  the  plane  parallel  to  the  plane  of  the 
circle,  and  a  small  portion  of  its  lower  surface  resting  upon 
the  (xireme  part  of  the  rim.  The  s -fews  pass  thi*ough  a 
brass  ^rc,  which  is  fastened  to  this  at  rioht  angles,  and  lies 
with  its  broad  side  against  ihc  face  of  the  riiTi.  Upon  the 
first-mentioned  arc.  a  strong  upright  piece  of  brass^  about 
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six  inches  in  length,  is  made  to  slide,  the  lower  part  of  it 
cmbracingr  the  arc  as  a  trroove,  and  having  a  clamping 
screw  underneath,  for  the  purpose  of  fixing  ii  firmly  lo 
the  arc  at  any  point  required.  To  the  top  cjf  the  upright 
piece  of  brass  is  attached  a  microscope,  with  a  moveable 
wire  in  its  focus,  pointing;  down  to  the  division  upon  the 
circle,  not  directlv,  hou-ever,  but  with  an  inclination  to 
the  left  of  about  30°.  This  inclination  is  given  to  it,  in 
order  to  make  ii  point  to  the  same  division  upon  the  circle, 
which  is  immediatelv  under  the  micrometer  itself,  when  it 
has  been  moved  up  as  near  to  the  micrometer  as  it  is  ca- 
pable of  approachiniTt  The  microscope  has  attached  to  it 
a  small  graduated  circle  of  brass,  and  an  index,  by  which 
the  seconds,  and  parts  of  a  second,  moved  over  by  tiie 
wirf*  are  determined. 

To  the  vertical  circle  there  is  likewise  an  arc  applied,  of 
the  same  length  and  breadth  as  the  former,  but  somewhat 
thicker,  and  of  a  radius  exceeding  that  of  the  circle  by 
about  two  inches.  Tliis  greater  thickness  is  given  to  it, 
on  account  of  its  being  supported  in  a  manner  which  ren- 
ders additional  strengfth  necessary.  It  is  fixed  with  its 
broad  convex  side  downwards  upon  tw^o  brass  pillars, 
screwed  fast  to  the  plane  of  the  azimuth  circle,  and  standing 
in  a  line  parallel  to  the  plane  of  the  vertical  circle  at  the 
distance  of  about  four  inches  from  it,  and  on  the  right  side 
of  the  pillars  which  support  the  micrometers  belonging  to 
this  circle.  The  pillar,  to  which  the  left  end  of  the  arc  is 
fastened,  is  placed  close  to  the  lower  micrometer  of  the 
vertical  circle,  and  the  other  contiguous  to  the  elevated  rim, 
in  which  the  divisions  of  the  azimuth  circle  are  cut.  The 
right  end  of  the  arc  reaches  beyond  this  pillar  about  ten 
inches.  The  pillars  are  of  such  a  height,  and  so  propor- 
tioned to  each  other,  that  whilst  the  kft  end  of  the  arc. 
which  lies  horizontally,  is  raised  to  within  about  two  inches 
of  the  height  at  which  the  lowest  point  of  the  vertical  cir- 
cle is  placed,  the  whole  arc  runs  parallel  to  the  circle 
through  an  extent  of  something  more  than  90°.  Upon 
the  arc  a  microscope,  with  a  moveable  wire  in  the  focus, 
is  made  to  slide  as  in  the  former  case,  and  to  point  to  the 
divisions  upon  the  vertical  circle,  not  directly,  but  with 
an  inclination  of  about  30^  to  the  left,  in  order  that  the 
same  division  (which  is  the  lowest  upon  the  circle)  may 
be  seen  through  it  and  through  the  lower  micrometer  at 
the  same  time. 

I  will  now  proceed  to  show^  vou  in  what  manner  the 
examination    of  the  divisions  upon  either   circle    mav   he 
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performed.     The  process  is  precisely  the  same  in  both  cases^ 
and  will  of  course  be  described  in  ihe  same  words. 

The  first  point  to  be  examined  is  that  of  180°,  which 
must  be  done  in  the  usual  way,  by  bringing  the  points  of 
O  and  150°  to  the  moveable  wires  of  the  opposite  micro- 
meters,  and  then  turning  the  circle  haif-\v?y  round,  and 
bisecting  the  points  again  with  the  moveable  wires  ;  and 
lastly,  taking  half  the  diiTerence  betwixt  the  distances  of 
the  wires  in  the  two  positions  of  the  circle  for  the  error  at 
the  point  of  180°.  Having  now  bisected  the  point  of  zero 
with  the  moveable  wire  of  the  micrometer,  which  is  in- 
tended to  be  used  in  the  rest  of  the  process  (for  we  shall 
have  no  further  occasion  for  both),  we  must  slide  the  mi- 
croscope along  the  arc,  till  by  moving  the  wire  a  little  we 
can  bisect  the  point  of  90^,  and  then  the  micrometer  must 
be  firmly  clamped  to  the  arc.  The  circle  must  then  be 
turned  till  the  point  of  ISO^  is  brought  to  the  microscope, 
and  that  of  90°  to  the  micrometer,  so  that  we  niav  be  able 
to  bisect  each  by  a  slight  motion  of  their  respective  wires. 
This  being  done,  we  must  observe,  from  the  positions  of 
the  wires,  how  much  the  interval  betsvixt  ihem  has  in- 
creased or  decreased  in  the  measurement  of  the  new  arc; 
and  this  increase  or  decrease  nuist  be  noted  down  with  a 
+  or  —  accordingly.  In  the  same  manner  w^e  must  pro- 
ceed through  the  remaining  two  arcs  of  QO^^,  obs'erving  and 
notino;  down  the  difference  betwixt  each  and  the  orii^inal 
arc. 

The  point  of  zero  must  now  be  brought  ao\'n  to  the 
micrometer,  and  bisected  bv  the  moveable  wire,  and  the 
microsc(jpe  be  made  to  slide  back  along  the  arc,  till  bv 
moving  the  wire  a  little  we  can  bisect  the  })oint  of  6O' 3  and 
when  this  is  done,  the  microscope  must  be  clamped.  We 
must  then  measure  the  arc  of  60*^  aizainst  everv  succeedins: 
arc  of  60°  in  the  circle,  precisely  in  the  same  way  that  we 
measured  the  ilrst  arc  of  po^  against  the  other  three.  The 
arc  of  43°  is  next  to  be  measured  against  every  succeeding 
arc  of  45°,  and  this  will  complete  all  that  is  necessary  to 
be  done  in  the  earlv  part  of  the  morning  before'the  heat  of 
the  sun  can  have  atiected  the  temperature  of  the  instru* 
ment.     The  rest  mav  be  performed  at  our  leisure. 

You  will  immediately  perceive  the-  object  of  this  kind 
of  nieasurement.  It  enables  us  to  determine,  with  any 
deffree  of  acctiracy  that  may  be  requircvl,  the  proportion 
which  the  first  and  every  succeeding  arc  of  the  circle,  con- 
tained betwixt  the  micrometer  and  the  microscope,  bears 
to  the  whole  circle^  and  of  course  the  absolute  length  of 
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the  arcs  themselves.  Lcl  a  denote  the  real  length  of  the 
first  of  these,  and  +«',  +«'^  i'^'^j  &c.,  the  difiorence 
betwixt  the  first  and  second,  the  first  and  third,  &c.  re- 
spectively ;  let  A  represent  any  other  arc  whose  length  is 
knovv-n^  and  which  is  a  multiple  of  c,  as  marked  upon 
the  instrument,  and  let  this  multiple  be  expressed  by  n. 
Then  will   a  +  {a -{-a)  +  [a  -f-  a")  +  (a  +  a'")  -f  &c.  ... 

(a  +  a"'""''~')  =  A,  and  a  =  A-./-.--^ -\  jj^^^^ 

it  is  evirlent,  that  if  there  is  no  error  committed  in  the 
measurement  of  any  of  these  arcs,  we  shall  have  the  value 
of  a,  and  consequently  of  a  +  a\  a  -r  a"^  a  -j-  </'",  &c.,  and 
of  any  arc,  comprehending  any  number  of  these,  accurately 
determined.  But  if  there  be  an  error  of  e  in  the  measure-^ 
mcnt  of  the  first,  of  e\  e'\  e^\  Sec,  in  the  measurement 
of  the  second,  third,  &c.,  respectively,  then  we  shall  have 
the  following  equation  for  determining  n,  viz.  a -\-  {q.-\-ii 

+  e  4-  e)  +  (Q  4-  a"  -V  e  -\- 1")  +  Sec (r/  +  cl"'"'"  '  -f  e 

'\- e'"         )  =  A,  and  consequently  a  will  appear   to   be 

,  /  n  fii...n — 1  ;  t  II  i:i...n  —  \ 

equal  to ,  which 


72  — 1  e  +  e'  +  c^'  +  .,..e"' ■*■*"" ^ 

differs  from   its  true  value  bv  '^ '^^^~ 

n  • 

Hence  it  follows,  that  the  value  of  the  p^  arc  {p  being 
greater  than  unity),   as  deduced  by  this  process,  will  differ 

jrom  Its  true  value  by ■ 

^  e  —e'""^^~  5  and  that  if  we  add  any  number  p  of  these 
arcs  together,  in  order  lo  determine  the  value  of  the  arc 
which  is  equal  to  their  sum,  we  shall  have  an  error  in  this 
value  (and  the  expression  holds  when  /;  is  unity,   or  the 

first  arc  only  is  taken)  equal  to  p  '■ '■— '■ '-^^ 


■? 


p  —  l.e—e'  —  e^ e' 


,„...p  —  \  __  n—p. 


f  —  e  —  e    — 


1  ,„  ...  p         ,,/... /J -fl a — 1        -VT 


if  we  suppose  e  to  be  the  greatest  error  to  which  we  ars 
liable  in  the  measurement  of  any  arc,  and  each  of  the  sue- 
cecdino;  errors  to  be  equal  to  it.  and  likewise  that /,  e", 

«•  t  c 


282  On  a  Method  of  examining 

i..e'"'"^~   are  all  negative,  then  it  will  appear  that  -» — x 

2p<?  will  be  the  greatest  error  that  can  be  committed  in  de- 
termining the  value  of  any  arc .  bv  adding  together  the  values 
of  the  \p)  smaller  arcs  of  which  it  is  compounded.  For 
instance,  if  the  interval  betwixt  the  micrometer  and  the 
microscope  comprehends  an  arc  of  60°,  as  marked  upon 
the  instrument,  and  this  arc  is  measured  against  every  suc- 
ceeding arc  of  Go''  in  the  whole  circle,  we  shall  have  the 
greatest  error  that  can  be  committed  in  deducing  the  arc 
of  120°   from    the  addition   of  the   two  first  arcs  of  60% 

equal  to  —~  x  2  x  2e  =  2*66 e.      After   these   remarks, 

we  may  proceed  to  consider  how  the  remaining  divisions 
upon  the  circle  may  be  examined  with  the  least  probable 
error,  and  to  ascertain  the  amount  of  the  greatest  to  which 
the  process  can  in  any  case  be  liable. 

Let  the  arc  of  30°  be  now  measured  against  every  suc- 
ceeding arc  of  30°  in  the  first,  third,  fourth,  and  sixth  arcs 
of  60°,  and  let  the  length  of  each  be  determined  from  a 
separate  comparison  with  the  arc  of  6o%  in  which  it  is 
comprehended,  and  not  from  a  general  comparison  with  all 
the  four.  The  arc  of  15"  must  then  be  measured  against 
every  succeeding  arc  of  \b°  in  the  first,  third,  fourth,  sixth, 
seventh,  ninth,  tenth,  and  twelfth  arcs  of  30^,  and  the 
lvalue  of  each  deduced  from  a  comparison  with  the  arc  of 
30"^,  in  which  it  is  contained.  When  this  is  done,  we 
shall  have  determined  the  length  of  every  succeeding  arc  of 
15',  of  the  first  arcs  of  30,  45,  CO,  75  (=  60  +  15),  90, 
105  (=  90 -f  15),  120  (=60  +  60),  135  (  =  90  +  45),  150 
(=  120  +  30),  165  (=  150  +  15),  and  180°  in  each  semi- 
circle. 

We  must  next  measure  the  arc  of  5*^  against  every  suc- 
ceeding arc  of  5^  in  the  whole  circle,  and  deduce  the  values 
of  the  first,  and  of  the  sum  of  the  first  and  second,  in  each 
succeeding  arc  of  15°,  from  a  comparison  with  the  arc  of 
15"  in  which  they  are  contained.  We  must  then  proceed 
to  determine  the  values  of  the  first  arc  of  3°  in  each  15°, 
and  of  its  miultiples  the  arcs  of  6,  9i  and  12°.  We  must 
also  put  down  the  value  of  the  last  arc  of  3°  in  each  arc 
of  15°,  and  then  deduce  the  values  of  the  first  and  last 
arcs  of  1°  in  each  .^rc  of  15^,  from  a  comparison  with  the 
arc  of  3°  in  which  they  are  respectively  contained. 
-  We  shall  now  have  measured  in  each  arc  of  15°  the  first 
arcs  of  1,  3,  5,  6,9,  10,  12%  and  by  taking  the  last -arc  of 
one  degree,  which  has  likewise  been  determined,  from  the 
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arc  of  13°,  we  shall  obtain  the  first  arc  of  14^.  The  first 
7^  of  this  arc  being  measured  iigainsi  the  second,  we  as- 
certain the  value  of  the  first  7°;  and  then,  bv  nieasurinc^ 
the  first  4°  of  the  remaining  arc  of  8^^  aoainst  ihe  second, 
we  shall  get  the  value  of  the  first  4°,  which  added  to  the 
arc  of  7°,  before  determined,  will  give  us  the  length  oF  the 
first  arc  of  W.  The  first  ^2"  of  the  reipainino- arc  of  4^ 
must  then  be  measured  against  the  second,  and"  we  shall 
get  the  value  of  the  first  2"",  and  by  adding  this  arc  to  the 
arc  of  )l°,  we  shall  obtain  the  value  of  the  arc  of  J3°. 
By  taking  away  the  first  arc  oF  i^  from  the  arc  of  15",  we 
get  the  remaining  arc  or  li°;  and  then  having  determined 
the  length  of  the  first  7^  of  this  arc,  bv  measurinn  them 
against  the  second,  we  must  add  it  to  the  arc  of  l°,^and  we 
shall  obtain  the  arc  oF  S^.  The  length  of  the  first  4-  of  this 
arc  will  then  be  easily  known,  bv  measuring  them  atrainst 
the  second,  as  will  aFter wards  that  oF  the  first  2"^  in  the  atx; 
of  4°  itself,  by  measuring  them  against  the  second  in  the 
same  arc. 

We  have  still  to  ascertain  the  lencrths  of  all  the  first  arcs 
of  10,  20,  30.  40,  and  50  minutes  contained  in  each  de- 
gree, for  I  shall  only  consider  the  case  in  which  the  circle 
is  divided  into  pans  of  lO  n)inutes.  Now  the  length  of 
the  first  arc  of  30'  will  be  obtained  bv  measuring  it  against 
the  second, and  ihe  lengths  of  the  first  and  second  arcs  of  20' 
(whose  sum  will  give  the  arc  of  40')  by  measurina;  the  first 
against  each  of  the  remaining  arcs.  The  length  of  the 
third  arc  of  20'  must  likewise  be  put  down,  and  then  the 
first  arc  of  lo'  being  measured  against  the  second  of  the 
arc  of  20',  in  which  it  is  included,  and  also  against  the 
two  arcs  of  10''  contained  in  the  last  arc  of  20'^  its  own 
value,  and  that  of  the  last  lo'  in  the  degree  will  be  deter- 
mined from  a  comparison  with  the  arcs  of  £0',  in  which 
they  are  respectively  comprehended.  The  length  of  this 
]a«t  arc  oF  lO'  being  taken  from  that  of  the  whole  degree, 
will  give  us  the  length  of  the  first  30",  and  complete  the 
operation. 

In  order  to  ascertain  the  greatest  possible  error  to  which 
we  are  liable  in  the  examination,  let  e  denote  in  parts  of  a 
second  the  greatest  that  can  be  committed  in  bisectino  anv 
point  upon  the  limb  ;  then,  since  this  error  mav  occur  at 
each  end  of  the   arc,  it  is  evident  that  e  in  the  expression 

deduced  above  0^——  x  -pe\  will  btcome  £c,  and  the  ex- 
pression itself -^--^  x  4p?.     Hence  the  pot^sible  error  will 

be 
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be  ^   4£  =  2j  at  150^;   -^^  +  -~—  x  4c  =  3s  at    QO'; 

£L  _j_  llzJ.  X  4s  =  3-33c'  at  6()';  —  x  2s  -f  ^-    X    4    x 

2  s  =  4  c  at  120\  Tlie  greatest  error  must  therefore  He 
betwixt  yo  and  120^,  and  nearer  to  the  extre-niliy  oF  the 
latter  than  of  the  former  arc.     At  105^  it   will   be  5'50e; 

at  111°  it  v\ill  be  5-502  —  >  .  1,02  +  ^^    x   4   x  2£  = 

9,70s;  and  at  111'   lo'  it  will  be  9,70s -.  i,04£    (the 

excess  of  tlie  error  at  J 1 1^  above  that  at  112')  4-  3-33  s  = 
J'-I'S&Sf  which  will  be  found  to  be  ihe  greatest  error  betwixt 
105  and  120^,  and  of  course  ihe  greatest  in  the  first  semi- 
circle. In  the  other  senn-circle,  the  process  being  the 
same,  the  possible  errors  must  necessarily  be  the  same  at 
the  same  distances  from  the  first  point,  reckoning  the  con- 
trary' way  upon  the  circle. 

The  njagnitude  of  the  quantity  s  will  of  course  vary  upon 
circles  of  the  same  radius,  according  to  the  excellence  of 
the  glass  employed,  and  the  accuracy  of  the  examiner's 
eye.  It  will  seldom,  however,  exceed  one  second  upon  a 
circle  whose  radius  is  one  foot;  and  in  general  it  will  not 
an)0unt  to  sa  nuich.  I  find  that  1  can  read  off,  to  a  certainty, 
within  less  than  three  fourths  of  a  second  ;  and  hence  1 
conclude,  that  I  could  examine  the  divisions  of  my  circle 
without  being  liable  to  a  greater  error  than  9*63  seconds, 
and  those  of  a  circle  of  three  feet  radius  without  the  risk  of 
a^greater  error  than  3*21  seconds. 

To  those  people  who  are  accustomed  to  entertain  such 
exalted  notions  of  the  accuracy  with  which  astronomical 
instruments  can  with  a  certainty  be  divided,  this  error,! 
dare  say,  will  appear  verv  considerable;  but  for  my  part, 
I  am  perfectly  .-atisfied  that  it  bears  but  a  small  pro- 
portion to  the  accumulated  error  which  may  take  place,  in 
gpite  of  the  utmost  vigilance  of  the  artist,  in  an  instrument 
divided  according  to  any  method  which  has  hitherto  been 
made  public:.  I  nctid  iu)t,  however,  remark  upon  the  very 
great  nuprobabiliry  that  the  error  of  examination  shcndd 
ever  attain,  or  approach,  to  its  extreme  lin)it,  as  this  must 
be  suffix:iently  obvious  to  any  person  who  is  in  the  least 
deo;ree  conversant  with  the  doctrine  of  chances ;  but  it  may 
be  proper  to  observe,  that  we  have  it  in  our  ]M)wer  (and  in 
this  respect  the  examiner  possesses  a  most  important  ad- 
vaniarre  over  the  divider  of  an  instrument)  to  diminish  its 
probable  amount,  as  much  as  ue  please,  by  bringing  the 
;iioveabIe  wires  of  the  micromeier  and  microscope  several 

times 
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times  to  bisect  ihcir  respective  points  in  the  measuremeiU 
of  every  arc,  and  taking  a  mean  of  the  diflfcrent  readings- 
off  for  the  true  position  of  the  wire  at  the  real  bisection  of 
the  point.  The  wire  may  be  moved  in  this  manner  cigiit 
or  ten  times  at  each  point  (if  such  a  degree  of  caution 
should  be  thought  necessary)  and  the  mean  taken  in  Irttlc 
more  than  a  minute  ;  so  that  the  time  of  performing  the 
work  will  not  be  so  much  increased  as  might  perhaps  have 
been  apprehended  ;  and  when  it  is  completed,  we  may  rea- 
sonably presume  that  the  distance  of  every  point  from 
zero  (whilst  the  temperature  of  the  circle  continues  uni- 
form) will  have  been  determined  with  sutficient  exactness 
for  every  practical  purpose. 

Of  the  time  necessary  for  the  examination,  a  prettv  cor- 
rect idea  mav  be  formed  by  considering  how  many  mea- 
surements are  required,  and  allowing  about  a  minute  and  a 
half  for  eich  ;  i.  e.  a  quarter  of  a  minute  for  brintrmg  the 
extreme  points  of  the  arc  to  the  micrometer  and  the  mi- 
croscope, and  a  minute  and  a  quarter  for  makmg  the  se- 
veral bisections.  Now,  in  dividing  the  whole  circle  into 
arcs  of  15^  each,  it  will  ajipear  that  forty  -  fou  r  nieasure- 
nicnts  must  be  performed;  and  to  examine  every  point  in 
each  arc  of  1.5",  there  wili  be  l6l  recjulredj  making  in  all 
390s  measurements  ;  and  consequently  the  time  necessary 
for  completing  the  whole  work  will  be  5S62  minutes^  or 
about  98  hours. 

The  time  and  labour  required  for  this  examination  are, 
no  doubt,  very  considerable;  but  it  ought  to  be  recollected, 
that  it  will  render  any  great  degree  of  precision,  in  dividing 
the  instrument,  totallv  unnecessary.  Whoever  indeed 
employs  this  method  of  examination,  will  be  virtually  the 
divider  of  his  own  instrument  ;  and  all  that  he  will  ask  of 
the  artist,  is  to  make  him  a  point  about  the  end  of  every 
five  or  ten  minutes,  whose  distance  from  zero  he  will  de- 
termine for  hin^self.  and  enter  in  his  l)oc)k  to  be  referred 
to  when  wanted.  We  may  likewise  observe,  that  by  this 
examination  we  shall  not  only  be  secured  against  the  errors 
of  division,  but  against  those  which  arise  from  bad  center- 
ing, and  from  the  imperfect  figure  of  the  circle,  and  which 
in  fifeneraJ  are  of  too  Q-reat  a  magnitude  to  be  nedected. 

It  will,  I  dare  say,  have  occurred  to  you,  that  whenever 
we  arc  desirous  that  an  observation  should  be  particularly 
exact,  we  may  guard  it  against  the  effects  of  unequal  ex- 
pansion or  contraction  in  the  metal,  by  means  of  the  ap- 
paratus which  I  have  described  :  for  we  have  only  to  mea- 
sirirc  the  arc  which  has  been  determined  l^y  the  observation 

aiiainst 
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ao-ainst  the  whole  circle,  or  against  the  multiple  of  it,  which 
approaches  nearest  to  the  circle,  and  from  thence  to  deduce 
its  value  in  ihe  manner  explained  above,  and  we  shall  either 
have  entirely  excluded  the  error  which  we  apprehended,  or 
have  rendered  it  too  small  to  be  of  any  importance.  Sup- 
pose, for  instance,  that  the  arc  determined  by  the  observa- 
tion was  4  8^;  then  by  n]easuring  it  against  the  whole  cir- 
cumference increased  by  an  arc  of  24",  we  shall  obtain  a 
result  free  from  any  greater  error  of  unequal  temperature, 
than  one  eiQ:hth  of  the  increase  or  decrease  of  this  arc  of 
24°  beyond  a  due  proportion  to  that  of  the  circle  itself. 

This  expedient  gives  us  all  the  advantages  of  the  French 
circle  of  repetition,  without  the  inconvenience  arising  from 
beincr  obliged  to  turn  the  instrument,  and  move  the  tele- 
scope, so  many  times  in  the  course  of  the  observation. 
Nay,  1  am  persuaded  that  the  result  may  be  made  more 
accurate  in  this  way  than  by  the  French  method,  because 
not  only  can  the  object  be  more  frequently  observed,  but 
the  contacts  or  bisections,  it  may  be  presumed,  will  be 
more  exact  when  the  observer  is  not  disturbed  by  the  hurry 
attendant  upon  the  use  of  the  repeating  circle  ;  and  with 
respect  to  any  error  in  the  instrument,  from  wdiatever  cause 
it  may  arise,  it  will  be  as  effectually  excluded  by  the  process 
which  I  recommend,  as  by  moving  the  telescope  round  the 
circle.  Besides,  this  method  is  applicable  either  to  the 
aznnuth  or  altitude  circle,  or  indeed  to  any  circle  which 
turns  upon  its  own  axis;  whereas  the  French  method  can 
never  be  apidied  to  the  azimuth  circle,  nor  to  any  other 
circle  which  does  not  turn  both  upon  its  own  axis  and 
upon  one  which  is  perpendicular  to  it. 

Af  er  all,  however,  it  is  possible  that  the  process  which 
I  have  been  explaining  to  vou  may  be  no  new  discovery, 
and  that  you  may  be  already  acquainted  with  it.  If  this 
should  be  the  case,  vou  will  be  kind  enough  to  inform  me. 
At  any  rate,  indeed,  I  should  esteem  myself  greatly  obliged, 
if  you  would  favour  me  with  your  sentiments  upon  the 
subject,  as  soon  as  you  can  do  it  with  perfect  convenience 
to  yourself. 

I  am^  dear  sir,  yours,  Sec. 

William  Lax. 
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XLVII.   On  AzirmUhnl  Rtfraction. 
To  Mr,  Tilloch. 

Sir,  xIaving  recently  directed  my  attention  to  ihe  sub-i 
ject  of  refraction  in  azimuth,  and  having  nientior.ed  th-e. 
subject  to  Mr.  Willianis,  of  Wells  (at  present  residing  in 
Islington),  I  have  received  the  following  letter,  slating 
phasnoniena  observed  by  him  on  the  2Sth  ult.  depending 
on  azimulhal  as  well  as  vertical  refraction.  Similar  effects 
were  observed  on  the  same  day  in  the  north  environs  of 
London,  bv  Messrs.  Whites  of  Finsbury-square,  and  my- 
self; but  being  at  that  time  in  the  prosecution  of  other  in- 
quiries, we  could  not  attend  particularly  to  the  subject. 
Mr.  W.  however,  between  one  and  three  o'clock,  observed 
three  sets  of  angles  (in  which  the  churches  of  St.  Paul, 
St.  Mary  Islington,  Hampstead,  and  Stoke  Newington 
formed  principal  objects),  without  havi'-.g  any  reason  to 
suspect  error  arising  from  azimuthal  refraction,  the  fog  by 
this  time  being  more  uniformly  dispersed,  forming  a  general 
haziness  in  the  horizon,  but  not  reaching;  so  hiah  as  the 
tops  of  the  above  spires. 

I  am,  sir. 

Your  obedient  servant, 

26,  GarlLck  Hill,  March  10,  1810.  Jos.  StEEVENS. 


Mr,  Steevens,^^Sir, 

Although  I  stated  to  you  at  our  last  interview,  that  in  a 
very  great  number  of  observations,  (probably  a  hundred,) 
made  on  Harrow,  Hampstead,  and  another  church  lying 
S.  W.  of  Primrose  Hill,  distance  about  four  miles,  I  could 
discover  no  azimulhal  refraction  as  you  term  it ;  vet  I  have 
since,  viz.  on  Fast-day,  observed  it  twice  in  a  very  strikincr 
manner,  and  must  do  you  the  justice,  before  I  quit  town, 
to  say  I  am  quite  satisfied  as  to  the  fact. 

On  the  above  day  about  nine  A.M.,  in  mv  .way  to  Kil- 
burn  crossing  some  high  fields  to  llie  south  of  Primrose 
Hill,  I  observed,  from  the  interposition  of  the  foe,  that  se- 
veral objects  put  on  a.  strange  distorted  appearance,  and 
that  the  spire  of  Islington  church  appeared  crooked  (see 
Jirist  appearance,  PI.  VH)  ;  and  in  less  than  a  minute,  about 
20  feet  of  tne  upper  part  appeared  insulated  and  not  imme- 
diately over  the  under  part,  but  as  in  the  margin.  (See 
second  appearance.) 

I  immediately  screwed  ray  telescope  into  the  post  of  a 
fence  which  was  near  me  ;  but  before  I  could  adjust  it,  the 

spire 
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spire  became  indlstincl,  being  now  wholly  enveloped  in  the 
tog.  I  now  directed  the  telescope  to  Hampstead  (Harrow 
beins;  invisible),  the  upper  part  of  which  was  tolerably  di- 
stinct, aliliougli  there  was  a  thick  fog  at  the  bottom  of  the 
hill.  As  soon  as  I  had  a  tolcrai)ly  good  intersection,  I 
quitted  hold  of  the  telescope,  and  found  it  remarkably 
steady,  it  being  quite  calm ;  I  soon  observed  the  tower  to 
increase  in  its  height,  and  shortly  after  the  upper  j)art  ap- 
peared separated  from  the  lower;  the  lower  part  retiring  a 
little  to  the  left,  while  the  upper  part  was  stationary  in 
azimuth,  but  increased  in  altitude;  in  three  or  four  minutes 
the  top  was  considerably  elevated,  but  still  coincided  with 
the  vertical  wire,  and  began  to  become  indistinct  as  if 
rising  into  a  cloud  ;  but  before  it  was  quite  obscured_,  I 
thought  I  discovered  it  to  be  a  little  to  the  left  of  the  wire; 
the  bottom  part  was  now  hazy,  and  still  more  to  the  left, 
apparently  about  4-  of  the  whole  diameter  of  the  tower;  in 
which  situation  it  disappeared, 

Islington  spire  was  now  just  visible  :  it  appeared  upright, 
but  as  far  as  I  could  judge  by  intervening  objects  was  much 
elevated.  The  telescope  remained  unaltered  until  the  fog 
sufficiently  cleared  up  for  further  observation  on  Hamp- 
stead, which  was  near  three-quarters  of  an  hour.  1  now 
found  the  top  and  bottom  joined,  and  nearly  in  the  same 
situation  where  the  bottom  appeared  just  before  its  obscu- 
ration, viz.  considerably  to  the  left  of  the  wire,  where  it 
remained  until  the  telescope  was  removed  It  would  thence 
appear,  that  when  I  first  made  the  intersection  the  tower 
had  acquired  its  greatest  elongation,  and  perhaps  might 
even  then  have  been  on  its  return. 

I  learnt  from  a  gentleman  in  the  course  of  the  day,  that 
one  end  of  a  row  of  houses  nearHolloway  appeared  to  him 
first  much  higher  and  afterwards  nmch  lower,  tlian  the 
other,  although  he  did  not  change  his  situation : — and 
from  another,  that  the  top  of  Primrose  Hill,  with  some"^)er- 
sons  on  it,  appeared  to  him  separated  from  the  botton)  and 
fioatins:  in  the  air,  and  that  he  had  seen  a  similar  effect  on 
other  hills  several  times  before. 

I  am,  sir, 

Y'our  obedient  servant. 

Upper  street,  Islington,  ChARLES  WiLLIAMS. 

Miirch.5. 1810. 
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XLV^III.  Second  Vindication  of  Dr.  HerscheVs  Tlieory  of 
Coloured  Rings y  in  Answer  to  an  anonymous  Reviewer^ 

To  Mr.  Tilloch. 

Sir,  J.  HE  members  of  the  club  who  formerly  addressed 
\  oil, 'have  lately  seen,  in  the  twenty-first  Number  of  the  work 
called  The  Reirospect,  some  strictures  on  their  vindication 
of  Dr.  Herschel's  Essav  on  the  Ne\.vtonian  concentric  co- 
loured rlncs,  which  you  honoured  with  a  place  in  your 
Magazine  for  Novembt-r  last*. 

Our  main  object  in  ihat  communication,  was  to  assert 
the  validity  of  Dr.  Herschel's  important  experiment  de- 
scribed in  the  thirty- first  article  of  his  E^sav.  This  ex- 
periment, the  retrospectors,  in  their  thirteenth  number,  at- 
tempted to  set  aside  as  nugatory,  by  affirming  that  the  wedge 
of  air  described  by  Dr.  Herchel  was  much  too  thick  for 
exhibitins;  the  coloured  streaks  which,  accordino-  to  the 
Newtonian  doctrine  of  the  tits  of  easy  reflection  and  easy 
transmission  of  the  rays,  would  have  been  seen  in  it,  had 
it  been  sufficiently  thin.  In  our  former  paper  we  showed, 
on  the  authority  of  sir  Isaac  Newton  himself,  that  the  re- 
trospectors  had  asserted  what  was  not  just;  and  that  Dr. 
Herschers  wedge,  according  to  his  measures  minutely 
stated,  was  sufficiently  thin  for  exhibiting  the  coloured 
streaks,  if  the  Newtonian  fits  had  a  real  existence;  and 
that,  according  to  this  hypothesis,  the  author  had  a  ri^ht 
to  expect  such  coloured  streaks;  which  failing,  or  not  ap- 
pearing, he  had  a  right,  as  he  contended  for,  to  conclude 
that  these  fits  are  imaginary. 

One  proof  concerning  the  competent  thickness  of  his 
wedge  being  so  complete,  and  so  much  held  up  to  view  by 
appearing  in  your  excellent  philosophical  miscellany,  the 
retrospectors  liave  thought  it  necessary,  as  it  would  ap- 
pear, to  strike  to  it,  bv  saying  in  number  twenty-one,  page 
403,  '^  We  now  come  to  the  last  and  the  most  plausible 
objection  that  Dr.  Herschel's  friends  have  advanced  to  our 
remarks  ;  and  here  we  grant,  that  such  a  wedge  as  they 
have  described  ought  to  have  produced  the  effects  which 
Dr.  Herschel  expected  from  it."  Now  wc  must  observe 
that  the  wedge  of  air  we  described  was  no  other  than  the 
wedge  described  by  Dr.  Herschel :  and  what  he  expected 
from  itj  and  what  every  body  else  must  have  expected,  was 
this ;  namely,  coloured  sireuks, — provided   the  Newtonian 

*  Philosophical  Majraziiie,  vol,  xxxiv.  p.  359. 
Vol.  35.  No.  144,  April  1810.  T  fits 
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fits  rcallv  existed,  but  720  coloured  streaks  If  such  fits  were 
ittiagmary.  The  experiment  was  most  carefully  made,  as 
appears  by  the  thirty- first  article,  and  no  symptoms  what- 
ever of  such  coloured  streaks  were  perceivable.  Hence 
the  author  considered  it  as  an  exp^^rhncnlum  cnicls,  dis- 
provmg  the  reality  of  the  Newtonian  fits. 

After  this  result  of  the  experiment,  and  the  admission 
of  the  rctrospectors  as  above  quoted,  it  might  have  been 
expected  that  they  would  no  longer  have  resisted  such  evi- 
dence, or  the  just  conclusion  from  it : — but  no  such  thfng; 
we  now  find  them  disputing  the  point  as  much  as  ever,  by 
new  assertions  and  contradictions,  as  totally  jrroundless  as 
that  whose  fallacy  we  have  convicted  them  of.  They  imme- 
diately after  the  above  quotation,  now  allege,  that  on  ac- 
count of  corpuscular  repulsions,  &c.,  the  wedge  of  air  de- 
scribed by  Dr.  Plerschel  could  not  have  been  so  thin  as 
his  measures,  which  before  they  did  not  challenge^  show 
it  to  be;  or  so  thin  as  to  produce  streaks  according  to  the 
Newtonian  doctrine  of  the  fits  :  than  which  nothing  can 
be  more  wide  of  the  fact. 

But,  in  another  place,  we  find  something  prodiiiiously 
inconsistent  with  all  this  contention  for  extreme  thinness 
of  the  wedee,  before  it  is  capable  of  showing  streaks.  In 
page  410,  where  the  rctrospectors  want  to.  set  aside  Dr. 
Herschel's  explanation  of  the  hoiu-slreuks  which  he  has 
shown  to  be  occasioned  by  the  application  of  a  plain  re- 
flecting surface  under  the  base  of  the  prism,  how  do  they 
do  so?  Still  by  resorting  to  the  Newtonian  doctrine  of 
the  fits.  And  now  thev  would  have  these  bow-streaks  to 
be  produced  by  the  plate  of  air  between  the  base  of  the 
prism  and  the  reflecting  surface  applied  to  it,  in  conse- 
quence, thev  say,  of  the  great  thickness  of  this  very  plate, 
occasioned  by  their  corpuscular  repidsions.  We  shall  say 
no  more  of  such  flagrant  contradictions.  In  the  same 
?pirit,  in  the  concluding  paragraph,  page  412,  they  deny 
that  what  Dr.  Herschel  calls  the  critical  separation  is  ca- 
pable of  producing  the  bows;  not  perceiving  that  sir  Isaac 
Newton  has  explained  the  formation  of  his  blue  bow  on 
this  very  principle,  as  Dv.  Hcrschel  has  explained  his  red 
bow. 

Jn  short,  both  attacks  of  the  rctrospectors  abotind  with 
?innlar  inconsisiences  and  contradictions,  which  we  think 
whoUv  undescrv'U'j;  of  notice  ;  as  with  such  opponents  we 
consider  further  discussions  to  be  vain. 
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XLIX.     Report  made  to  the  Frencli  Institute  on  a  Afemuir 
of  M.  Dklaroche  un  the  Air-hludder  of  Fishes,     Bx 

G.  Cl  VIKR. 

1  HE  matl}€malical  raid  physical  class  instructed'  Messrs, 
Lacepede,  Vauquciiu,  and  myself,  to  render  an  account  of 
a  njcmoir  by  M.  Francis  Delaroche  on  the  air-bladder  of 
fishes. 

As  several  naturalists  have  been  of  late  employed  in  di^ 
recting  their  attention  to  the  organ  which  is  the  object  of 
this  memoir,  and  to  its  functions,  we  do  not  think  it  will 
be  improper  to  preface  our  report  by  a  historical  view  of 
what  has  been  said  on  the  subject  ;  a  recapitulation  for 
which  M.  Delaroche  himself  has  furnished  us  with  ample 
materials. 

The  air-vessel  of  fishes  is  too  remarkable,  it  strikes  the 
eye  too  forcibly  on  the  iirst  opening  of  the  animal,  and  dif- 
fers too  much  from  every  other  organ,  not  to  awaken  the 
attention  of  naturalists  ;  but,  like  most  objects  in  compara- 
tive anatomv,  it  has  long  produced  more  conjectures  and 
hypotheses  than  exact  observations  and  experimental  re- 
searches. 

Kondelel  *  confined  himself  to  the  observation,  that  it 
existed  more  constantly  in  fresh  than  in  salt-water  fishes, 
and  that  it  probably  serves  to  assist   them  In  swimmina;. 

Marcus  Aurelius  Severinus  risks  an  opinion  that  the  air 
of  this  vessel  was  produced  along  with  the  animal  j  which 
p.'-ovcs  that  he  had  m^wQT  perceived  any  communication 
With  It  outwards. 

Gauthier  Nee  !ham  (in  166S)  was  the  first  who  entered 
into  more  detaded  inquiries,  and  inserted  them  in  a  book^ 
where  no  one  would  expect  to  find  them  ;  namely,  Be  for- 
mato  fa>tu  f .  Adopting  the  general  idea  of  the  utility  of 
this  bladder  for  swimming,  he  explained  how  flat  fish  are 
enabled  to  do  without  it;  he  described  the  two  tunics  of 
this  organ,  as  well  as  the  varieties  of  its  form,  and  the 
origni  of  ihe  canal  of  communication.  He  shows  that  the 
vessels  are  more  abundant  than  are  requisite  for  its  own 
nutrition  ;  that  it  is  probable  that  some  oraanic  function  is 
exercised  by  them,  and  that  the  blood  contained  in  them 
has  some  connexion  with  the  air:  but  jud^incr  that  it 
would  be  difficult  for  the  air  to  penetrate  into  irfiom  with- 
out, in  certain  lishes,  through  substances  which  fill   the 

♦  //'^/.  Piic.  1 534,  pp.  SC  and  73. 

t  BUiQth.  «fr  Margft,  ii.  pp.  7iS  and  ?^ 
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stomach,  be  conjectured  that  this  fluid  is  secreted  there, 
and  that  it  proceeds  from  thence  into  the  stomach,  where 
It  assists  m  the  process  of  digestion  :  he  even  pomts  out 
the  red  bodies  which  operate  this  secretion  in  the  snake. 

BorelH  explained  in  detail,  in  I676,  the  method  in  which 
the  bladder  is  used  in  swimmins.  He  observed  that  fishes, 
^vhose  air-bladders  burst,  remain  at  the  bottom  of  the  wa- 
ter, as  well  as  most  of  those  which  are  naturally  deprived 
ot  it ;  and  concludes  that  it  is  intended  to  render  the  body 
of  the  fish  sufficiently  light  to  be  in  equilibrium  with  the 
water:  he  added,  that  by  compressing  the  bladder,  or  by 
abandoning  the  air  which  it  contains  to  its  elasticity,  the 
fish  can  augment  or  diminish  its  total  specific  gravity,  and 
assist  it  in  its  ascent  or  descent.  He  supposed,  that  the 
canal  which  establishes  in  certain  fishes  a  communication 
between  the  air-bladder  and  the  stomach,  must  be  a  me- 
thod of  varying  or  renewing  the  quantity  of  air  *. 

To  conclude  :  he  has  neither  described  the  varieties  of  the 
structure  of  the  bladder,  nor  determined  in  what  fishes  it 
exists,  and  those  in  wliich  it  is  wanting. 

Redi  resumes  the  observations  of  Needham.  He  added 
some  details  on  those  fishes  which  have  no  air-bladder,  and 
on  the  red  bodies  in  the  interior  of  several  of  these  organs. 
He  also  stated,  that  he  had  in  vain  sought  for  the  canal  of 
communication  in  certain  sea- fishes  ;  but  he  thought  that 
it  was  his  fault,  and  this  opinion  of  the  generality  of  the 
existence  of  the  canal  has  even  reiorned  to  the  present  time 
among  some  others.  These  remarks  of  Redi  arc  still  to  he 
found  in  a  book  entitled,  Observations  sur  les  Animmix  vi- 
vans  contenus  dans  les  Animaiix  vivans.     Florence,  1684. 

Ray  and  Willoughby,  without  making  fresh  inquiries, 
and  without  deciding  on  the  manner  in  which  the  air  is 
introduced  into  the  bladder,  disputed  the  idea  of  this  air 
being  used  in  digestion,  and  reduced  the  bladder  to  its  em- 
ployment in  swnmming,  according  to  the  ideas  of  Borelli, 
They  insisted  on  the  muscles  peculiar  to  certain  vessels, 
and  mistook  for  them  the  red  bodies  in  the  interior  of  some 
others  f. 

The  same  opinion  on  the  use  of  the  bladder  was  sup- 
ported by  Preston  %,  by  Perrault  ^^  and  by  Petit  ||.  Per- 
rault  made  the  important  observation,  that  there  are  fishes 

*  De  Mot.  Animal,  cap.  23.  De  Notatu. 

■f  Willoughby,  Hut.  Pisc.  168G,  pp-  12  et  seq. 

J  Phil.  Trans,  xix.  p.  499. 

^  Mecariique  des  AnunauXy  part  IL  ch.  iii.  vol  Ji.  p.  383  of  his  works,    1721, 

ji  Mem.  de  CAcad.  1733. 
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without  any  canal,  and  that  it  is  in  the  latter  that  the  red 
bodies  are  found,  which  art-  intended  for  the  separation  of 
the  air.  He  added,  that  m  those  which  have  a  caftal,  the 
air  does  not  issue  fron)  the  bladder,  although  it  be  com- 
pressed ;  a  remark  too  much  generalized. 

Petit,  on  the  contrary,  thought  he  had  discovered  in  tlie 
canal  of  the  carp,  valvuli  which  admit  of  the  air  escapincr, 
but  not  of  returning. 

Notwithstanding  the  observation  of  Perrault,  Artedi  stili 
ascribed  to  all  bladders  a  canal  destined,  according  to  him, 
for  the  introduction  of  air:  but,  with  the  exception  of  Bo- 
relli's*,  there  is  no  opinion  given  respectmg  their  use. 

It  is  the  same  case  with  Gouan,  Bloch^  and  a  variety  of 
other  authors,  who  add  nothing  in  other  respects  to  the 
details  previously  acquired. 

But,  admitting  in  its  fullest  extent  this  chief  employment 
of  the  air-bladder^  we  might  still  suppose  it  to  have  acces- 
sory uses,  and  in  particular  we  must  deter  giving  any  opi- 
nion as  to  the  origin  of  the  air  which  it  contains.  . 

This  was  the  conduct  pursued  by  Vicq  d'Azyr  in  1773  ^. 
He  imagined  that  the  air  originated  in  the  stomach,  from 
whence  it  entered,  charged  with  nutritive  particles,  into  the 
air-bladder,  in  order  to  be  absorbed  by  the  vascular  system. 
He  was  followed  by  Broussonnet  in  this  idea§  under  some 
modifications, 

Erxleben  entertained  the  same  idea  respecting  the  propa- 
gation of  the  air  3  but  a?  to  its  uses  he  followed  the  common 
opinion  ||. 

These  three  anatomists  seem  to  have  been  ignorant  that 
the  communication  between  the  stomach  and  the  air-blad- 
der is  frequently  wanting. 

This  is  strongly  insistedupon  by  Koehlreuterf  in  an  ana- 
tomical description  of  the  loius.  After  having  ascertained 
the  defect  in  the  canal,  and  that  a  number  of  other  fishes 
are  also  without  it,  and  after  having  described  the  organi- 
zation of  the  red  bodies^  he  maintained  that  the  air  is  sepa- 
rated from  the  blood  in  the  bladder.  He  thought  his  sy- 
stem was  new_5  not  having  read  the  w  ritings  of  Perrault  and 
Needham. 

Leske  adopted  the  opinion  of  Koehlreuter  **". 

•  Partes  Pisci  17fi8,  p.  36,  f  Hist,  des  Pmssom,  1770,  p.  8 1 . 

t  Memoires  pr^senh's,  tome  vii.;  and  his  Physiological  Works,  tome  ii.  p.20S. 
§  f^ur.  Posit,  chr.  Respir.  sect.  v. 

il  1776,  in  a  memoir  on  the  subject;  and  also  in  his  Natural  HIstorv,  edit. 
1797,  p.  i'79. 

%  Aot".  Covinu  Pelropclil.  tome  xii.  1775.        *•  Hist.  Nat.  17^4,  p.  390, 
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Monro,  who  in  hi-3  work  on  fishes  on2:ht  to  have  thrown 
a  great  deal  of  light  on  this  subject,  has  added  but  little  to 
what  was  known  before  on  this  subject.  He  made  the 
same  distinction  with  Perrault  between  bladders  with  secre- 
tory red  bodies  which  have  no  canal,  and  those  which  have 
a  canal  and  want  these  bodies  ;  but  he  docs  not  mention 
any  French  anatomist ;  perhaps  because  he  had  never  read 
any  of  their  works  on  the  subject, 

He  remarked  that  the  genus  anguilla  formed  an  excep- 
tion to  the  rule,  from  having  the  canal  and  red  bodies. 
With  respect  to  the  other  parts  of  the  question,  he  did  not 
decide  upon  the  use  of  the  bladder;  and  mevelv  inquired, 
if  fishes  could  not,  in  g\val!owing,  di>t!!^£:;uish  llie  bubbles 
of  air  from  the  mass  of  water,  and  make  them  pass  in  pre- 
ference into  this  organ. 

M.  Fischer,  now  professor  at  Moscow,  published  in 
1795,  atLeipsic,  a  particular  dissertation  on  this  subjrct ;  m 
which  after  having  given  an  extract  of  the  writings  of  his  pre- 
decessors, and  having  comniuuicalcd  his  own  observations 
on  the  carp  and  the  tench,  he  hazarded  tl>e  opinion,  that 
the  air-bladder,  independent  of  its  uses  for  motion,  is 
also  a  sup])lement3ry  organ  of  respiration,  destmed  to  ab- 
sorb the  oxvfren  from  the  atmospheric  air  contained  in  wa- 
ter, as  the  gills  *aii'e  destined,  according  l<yhiin,  to  absorb 
the  oxygen  of  the  water  itself,  by  decomposing  it. 

M.  de  Lacepede  supposes,  that  certain  lishes  may  at 
least  fill  their  bladder  with  the  gases  resulting  from  the 
decompositions  which  their  respiration  occasions,  He 
thought  that  it  was  frequenllv  hydrogen  with  vihich  it  was 
ijlled,  and  he  mentioned  tenches  in  which  he  had  collected 
precisely  this  kind  of  gas. 

Finally,  M.  Duvernoy,  editor  of  that  part  of  Cuvier's 
comparative  anatomy  v»hich  has  for  its  object  the  air- 
bladder  of  fishes,  adopted,  in  common  with  M.  Cuvier, 
the  opinion  of  Needham  and  Kcehlreuter,  that  the  air  is 
produced  in  the  bladder  by  secretion.  He  also  described 
some  of  the  organs  of  this  secretion  in  fishes  not  before 
observed  ;  but,  from  too  much  precipitation,  he  forgot  to 
advance  the  principal  arfrument,  founded  on  the  absence  of 
all  canal  of  communication  in  many  species.  He  concludes, 
from  theabsenceof  the  vessel  itself  in  fishes  belonging  indis- 
priminately  to  all  descriptions  of  families,  and  even  to  ge- 
nera theowher  species  of  which  are  furnished  with  it,  that  its 
function*;  cannot  be  very  essential  to  life.  By  comparing 
its  proportional  volume  with  the  nature  of  the  movements 
of  evcfty  fish,  and  by  examining  the  supplementary  means 
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granted  to  those  who  have  it  not,  and  the  vanous  effects  of 
those  means,  he  arrives  at  the  eonehision  that  it  is  essen- 
tially an  organ  connected  with  loco-motion. 

lie  expresses  his  astonishment  at  the  discordance  hetween 
the  analysis  hitherto  given  oF  the  air  contained  in  this  blad- 
der; some,  like  M.  Fourcrov,  havino  found  hardly  any  thing 
but  azote;  others,  like  M.  Configliati,  having  found  so 
much  as  40*0  oF  oxygen  ;  while  others,  like  Mr.  Broadbch> 
found  the  quantity  variable  in  the  same  kind  oF  llsh  ac- 
cording to  circumstances.  M.  Duvernov  concludes  with 
suggestmg  that  chemists  should  inquire  into  the  causes  and 
linnts  oF  these  variations  ;  a  precise  knowledge  oF  which 
could  alone  decide  a  great  number  of  the  questions  in 
dispute. 

Messrs.  Geoff.ov  and  Vauquelin  on  one  hand,  and 
M.  Biot  on  the  other,  have  recently  made  a  great  part  of 
the  experiments  which  were  pointed  out  as  requisite  by 
M.  Duvernov. 

M.  Biot,  in  his  first  voyage  to  Ivica,  examined  the  air  in 
the  bladder  of  several  fishes  of  the  Mediierranean,  and  Found 
that  it  varied  from  pure  azote  up  to  S70  of  oxygen,  with 
very  little  carbonic  acid,  and  without  any  hvdrooen,  and 
that  in  general  the  oxvQcn  is  the  more  abundant,  in  com- 
parison to  the  azote,  as  the  fish  comes  from  a  greater  depth, 
although  tlje  water  at  these  great  depths  does  not  contain  a 
purer  air  tlian  that  w  hich  is  at  the  surface. 

He  also  made  the  curious  observation,  thai  in  fishes  sud- 
denly drawn  from  a  grreat  depth,  the  air-bladder  ceasmg  to 
be  compressed  })y  the  enormous  column  of  water  which 
bore  upon  it,  is  dilated  so  suddenly  that  it  tears  the  intes- 
tines, and  is  ejected  from  the  mouth.  As  to  the  origin  of 
the  air  contained  in  it,  he  seems  to  think  it  has  been  se- 
creted. 

The  experiments  of  Messrs.  Vauquelin  and  GeofTroy,  pub- 
lished by  M.  Biot,  confirm  his  own  on  the  subject,  so  far 
as  the  fishes  on  which  thev  were  made,  living  in  our  Fresh 
waters  and  at  very  small  depths,  gave  but  very  little  oxygen. 
7'hey  agree  altso  with  other  more  ancient  experiments  of 
^1.  Fourcrov,  who  had  found  nothinir  in  the  bladder  of  the 
carp  but  azote  ahnost  pure,  and  with  the  analysis  made 
by  M.  Humboldt  of  the  air  in  the  bladder  of  the  gymnotus 
electricus,  which  consisted   of  96-0  of  azote  and  40*0  of 


oxygen. 


Such  was  the  whole  of  our  knowledge  of  the  air-bladder 
of  fishes  when  M.  Delaroche  read  his  memoir  to  the  Insti, 
tutfi.   But  in  ord^r  to  complete  the  series  of  facts  which  are 
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necessary  to  guide  us  in  forming  an  opinion  of  his  tlieory, 
we  think  it  right  to  say  a  few  words  upon  two  menic-irs  pub- 
lished since. 

One  of  these,  by  M.  GeofTroy,  refers  to  an  earlier  memoir, 
in  which  he  dcvelo))5,  anatomical Iv,  the  means  by  which 
the  fish  compresses  or  relaxes  its  bladder,  in  oidcr  to  descend 
or  ascend.  Indeed,  he  says  at  the  same  time,  in  the  intro- 
duction of  his  memoir,  that  the  bladder  is  bv  no  n]eans  an 
organ  of  motion  by  itself;  but  this  is  because  bethought 
that  those  who  regarded  it  as  such,  suppose  that  it  is  dilated 
by  the  increase  of  the  air  which  it  contains,  and  vice  versa, 
an  opinion  which  no  person  seems  to  have  entertained ;  for  it 
is  always  by  the  action  of  the  muscles  that  it  has  been  made 
to  be  compressed  or  dilated:  on  this  subject,  therefore, 
M,  Geoffroy  is  really  of  the  opinion  of  Borelli,  which  is 
the  commonly  received  idea. 

The  other  memoir  to  which  we  have  alluded,  is  by  Messrs. 
Humboldt  and  Provencal,  and  has  for  its  chief  object  the 
respiration  of  fishes  ;  but  these  authors  have  naturally  been 
led  to  examine  the  air  in  the  swimming-bladder. 

They  operated  upon  river  fishes,  and  found  the  air  vari- 
able in  coniposition  from  99*0  of  azote  to  87*0.  They  have 
observed  as  much  as  3*o  of  carbonic  acid.  They  made 
some  tench  respire  hydrogen,  and  yet  their  air-bladders 
when  examined  exhibited  none:  by  keeping  them  in  oxygen, 
however,  the  proportion  of  the  oxygen  in  the  bladder  was 
somewhat  increased.  On  removing  the  bladder  from  them, 
they  were  not  prevented  from  producing  by  their  respiration 
the  ordinary  effects  upon  ihe  atmosphere  ;  they  were  even 
able  to  raise  themselves  fin  the  water,  although  they  gtne- 
,  rally  remained  at  the  bottom  of  the  vessel. 

Thus,  in  the  numerous  works  we  have  analysed,  almost 
every  possible  hypothesis  has  been  proposed^  attacked,  or 
defended,  and  examples  have  been  given  of  alnjost,all 
the  combinations  of  organization  that  could  be  devised. 
M-  Deiaroche  had  only  therefore  to  examine  these  organiza- 
tions a  little  further,  in  order  to  reduce  them  to  general 
rules,  and  to  weigh  over  again  the  arguments  advanced  for 
or  against  every  hypothesis. 

Let  us  see  how  he  has  acquitted  himself  of  this  task. — 

Kis  residence  at  Ivica,  Formentero,  and  on  the  coast  of 
Spain,  with  Messrs.  Biot  and  Arrago,  having  furnished 
him  with  opportunities  of  examining  a  great  number  of 
Mediterranean  fishes  not  to  be  seen  any  where  else,  and 
their  air-bladders  having  chiefly  occupied  his  attention,  he 
tonlintied  his  inquiries  after  his  return,  on  our  common 

fresh- 
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fresh-  and  salt-water  fishes  :  hence  he  has  furnished  upwards 
oF  filtv  particular  descriptions  ot"  the  air-bladders  of  as  many 
species  of  fish,  several  of  \\  hich  have  noi  hitherto  been  de- 
scribed. These  descriptions,  added  to  those  which  former 
authors  had  given  of  some  species  which  M.  Delaroche 
could  not  find,  form  the  materials  of  his  present  memoir; 
and  he  has  placed  his  ov.  n  at  the  end  of  the  \\ork,  as  so 
many  proofs  of  the  general  propositions  which  he  Lavs  down. 

In  the  bodv  of  the  menK>ir  he  treats  successively  of  the 
anatomical  strucUire  of  the  air-bladder,  of  the  nature  of  the 
sources  of  the  air  wliich  it  contains,  and  of  the  functions 
which  it  exercises. 

He  speaks  in  the  first  place  of  its  existence,  and  gives 
a  list  of  those  fishes  which  have  it,  and  of  those  in  which 
it  is  wantinn;.  The  results  of  this  list,  which  adds  several 
species  to  those  which  had  already  been  adduced  with  respect 
to  this  subject,  are  nearly  the  same  which  had  been  already 
drawn  J  namely,  that  the  existence  or  nonexistence  of  the 
bladder  does  not  correspond  with  the  other  affinities  of  or- 
ganization which  connect  fishes  with  each  other. 

He  afterwards  speaks  of  the  various  situations  of  tlie 
bladder,  of  it>s  variation  in  size,  and  in  the  configuration 
of  its  tunics,  (an  article  in  which  he  compares  the  internal 
membrane  to  the  serous  membranes)  ;  and  finally,  of  the 
particular  muscle^i  whicli  it  has  in  several  fishes;  and  he 
gives  a  more  detailed  description  of  these  muscles  than  is 
to  be  found  in  the  coniparative  anatomy  of  M.  Cuvier. 

What  he  savs  on  the  suiiject  of  the  canal  of  communi- 
cation also  presents  a  great  number  of  novelties.  On  this 
head  he  has  made  some  very  acute  remarks,  and  has  as- 
certained that  this  canal  is  wanting  in  the  greater  part  of  sea 
fishes.  He  did  not  find  it  in  anv  of  the  jugular  or  thoracic 
classes,  which  compose  nearly  three-fourths  of  the  total 
species  of  fishes  with  which  we  are  acquainted.  The  lec- 
tures on  comparative  anatomy  had  assigned  this  canal  to  the 
uranoscnpe,  which  is  a  jugular;  but  according  to  M.  Dela- 
roche, the  authors  of  this  work  have  made  new  inquiries, 
and  found  that  they  were  mistaken. 

M.  Delaroche  has  studied  in  a  particular  manner  the  red 
bodies  with  which  certain  bladders  are  furnished.  He  found 
them,  like  Perrault  and  Monro,  in  all  those  which  want  the 
canal  of  communication,  and  in  the  anguilla  genus  althouiih 
furnished  witli  this  canal. 

Our  author  gives  a  very  detailed  description  of  these  bo- 
dies, in  the  gadi,  the  trigli,  the  perches,  some  lalri  and 
holoceniresj  as  well  as  in  the  atker'ina  rhepsetus,  the  llennrus 
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pkysis,  the  orpldus  or  esox  hlo?uis,  and  lastly  in  the  eel  and 
the  conger. 

We  have  verified  that  part  of  the  descriptions  which  re- 
fers to  the  species  with  which  we  are  taniiliar,  or  could  pro- 
cure,  and  have  found  them  generally  correct. 

It  appears  to  us,  however,  that  M.  Delaroche  grants  too 
great  a  homogeneity  to  the  inner  texture  of  these  bodies^ 
One  of  our  number,  who,  along  uilh  iNJ.  Duvcrnoy,  re- 
cently made  some  inquiries  in  order  to  verify  this  point  of 
anatomy,  found  these  br)dic3  in  the  largev  fishes  formed  of 
jolies  flattened  like  ribands,  plac^cd  almost  parallel  on  each 
other,  very  distinct  Iron]  one  anoth.er  by  clearly  marked  in- 
tervals, and  proceeding  obliquely  in  various  directions  from 
the  proper  membrane  to  the  iiiternal  membrane  of  the 
bladder. 

The  distribution  given  by  M.  Delaroche  of  the  vessels 
which  issue  from  the  red  bodies  of  the  eel,  and  from  those 
which  retnrn  to  it,  has  also  been  verified,  and  found  cor- 
rect; but  he  passes  rather  too  hastily  over  the  red  body  it- 
self, which  is  also  divided  into  flakes,  separated  by  intervals, 
which  are  frcquenllv  found  filled  with  blood. 

In  short,  Metsrs.  Cuvier  and  Duvernov  think  they  have 
found  stronjilv  marked  relations  in  the  red  bf^dics  of  ll.-hes 
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with  the  cavernous  bodies;  but  their  inquiries  posterior  to 
the  memoir  of  M.  Delaroche,  arc  only  brought  forward 
here  that  the  Institute  mav  not  be  io;norant  of  what  has 
been  done  on  this  interesting  subject.  A  full  account  of 
their  experiments  \\':\\  shortly  avpear. 

The  author  of  the  present  ISJemoir  speaks  oidy  from  the 
lectures  in  comparative  anatomy  as  to  certain  branching 
.^ir-bladders,  entirely  peculiar  to  one  species  of  flsh. 
JVI.  Cuvier,  who  bad  described  them  when  on  the  sea  coast, 
where  he  had  no  books  from  which  to  determine  the  spe- 
oies  of  the  fish,  thought  it  was  xhe  pcrca  ialrax  :  but  other 
naturalists,  besides  himself,  have  since  sought  i'or  it  in 
vain  in  the  {n-h  so  called  in  the  systems  of  ichthyology. 
By  unexpected  good  fortune,  the  true  fish  \Ahich  was  the 
subject  of  oi>servation  was  brought  to  Paris  some  time 
ago,  and  proved  to  belong  to  the  rare  s])ecies  denoiiiinated 
by  M.  Lacepede  clieilndiptera,  or  sea  eaglet,  but  w  hich  ought 
to  be  placed  among  the  ccntropommes,  beside  the  lalrax. 

The  bladder  of  this  fish,  unique  of  its  kind,  will  be  pre- 
sented to  the  Institute  along  with  a  description  by  M.  Du- 
vernoy,  and  which  will  be  more  minute  than  any  hitherto 
given  under  less  advantageous  circumstances. 

In   hjs  analvsis  of  the  air  ccntai^ied  in  the  bladder,  M, 
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Ddaroche  confirmsin  general  the  experiment?  of  M.  Biot; 
addine,  that  besides  the  various  dciirees  of  depth  at  which 
fishes  live^^liere  are  other  causes  which  concur  to  vary  the 
proportions  of  the  gases  in  their  air-bkiddcrs.  Thus,  of 
two  tishes  caught  on  the  same  spot,  one  ha>  given  50*0  and 
the  otlier  scarcely  40  of  oxygen.  M.  Delarochc  also  rec- 
tifies tlie  idea  that  M.  Biot  had  given  of  the  eruption  of 
the  bladder  from  the  mouth,  in  fishes  drawn  up  suddenly 
from  great  depths,  when  he  says  that  a  rupture  of  the  blad- 
der then  takes  place,  and  that  it  is  the  air  which  forces  up 
the  stomach  to  the  mouth.  As  to  the  source  of  this  air, 
our  author  (like  Needham,  Pcrrault,  Monro,  Koehlreuter, 
Duvernoy  and  Cuvier,)  thinks  it  is  produced  in  the  interior 
of  the  bladder  bv  a  secretion  of  an  unknown  nature,  of 
wjiich  the  red  bodies  seem  to  be  the  organs  in  such  fishes 
as  have  these  bodies. 

It  is  unnecessary  to  ask  for  a  proof  of  this  opliiion  in 
fishes  which  have  no  exterior  canal,  for  in  them  it  is  de- 
monstrated by  itself.  We  might  also  fairly  extend  it  to 
those  which  have  a  canal  and  ret!  bodies,  like  the  eel. 

But  in  those  which  want  the  red  bodies,  as  we  must 
admit  a  new  kind  of  exhalation,  the  analogy  no  longer 
takes  place  coiripletely  ;  and  perhaps  manv  persons  woisld 
be  equally  willinii;  to  have  recourse  to  the  aerial  canal,  in  so 
mucli  as  it  alwavs  exists  in  this  description  of  fishes.  As 
fishes  of  the  same  family  frequently  have  the  air-bladder, 
and  others  want  it,  it  is  probable  that  its  functions  may  be 
supplied  bv  different  means. 

M.  Delaroche,  without  considering  that  question  as  at  all 
decided,  nevertheless  supports  the  argument  of  analog)', 
from  the  ditiicultv  which  any  oiven  gas  would  have  in  many 
;>pecies,  in  penetratinir  into  the  bladder  by  the  canal ;  from 
the  still  greater  difiiculty  which  it  would  have  of  arriving- 
purr,  particularly  when  it  was  requisite  for  it  to  pass  through 
J  he  substances  contained  in  the  stomach  ;  and,  lastly,  from 
the  d;tlicultv  of  knowing,  from  whence,  or  by  what  mecha- 
nism, the  fish  could  procure  it  from  nature,  in  order  to  intr;!^- 
duce  it  into  its  bladder  at  izreat  depths,  w  here  it  is  so  fre- 
quently and  so  long  retained. 

The  habit  in  which  phvsiologists  are  of  seeincr  matters 
of  evcrv  kind  come  out  of  the  blood  by  secretions,  renders 
them  on  the  contrary  verv  easv  as  to  this  kind  of  produc- 
tion ;  and  in  fact  there  is  no  real  difHculiy  on  the  subject, 
since  azote  and  oxvgcn,  which  compose  the  air  in  the  blad- 
der, exi^t  abundantfy  in  the  blood. 

Bai  it  may  bu^  a^ki^d  ;  If  the  gas  be  c^fhalcd  or  separated 
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from  the  blood,  wherefore  does  it  vary  so  much  when  the 
greater  part  of  the  other  secretions  are  so  constant  in  their 
nature?  Above  all,  how  can  the  animal  bodv^  so  greedy 
of  oxygen  in  general,  exhale  it  so  precisely  at  depths  where 
it  has  the  fewest  methods  of  getting  it  from  the  external 
medium  ?  M.  Delaroche,  who  puts  these  questions,  admits 
that  it  is  difficult  to  answer  iheni  satisFactoriJv. 

He  afterwards  proceeds  to  the  uses  of  the  air-bladder. 
From  its  absence  in  many  fishes  taken  indiscriminately 
from  all  classes,  he  concludes,  with  the  authors  of  the  com- 
parative anatomy,  that  it  cannot  hold  an  important  place 
in  the  vital  functions;  and  this  makes  him  reject  all  neces- 
sary connexion  between  the  air-bladder  and  respiration, 

Jie  would  have  even  been  inclined  to  conclude,  from  its 
solute  stoppage  in  the  greater  number  of  fishes  that  are  fur- 
nished with  it,  that  it  could  not  in  general  be  employed  in 
the  absorption  of  any  useful  matter,  in  the  excretion  of 
any  injurious  substance,  nor  even  in  the  production  of 
a  substance  to  be  employed  in  some  other  part  of  the  body; 
but  that  it  is  solely  by  itself  as  the  air-vessel,  and  in  its  qua- 
lity of  considerable  capacity,  filled  wiihajight  elasticsub- 
stance  that  it  mav  be  useful  to  the  fish. 

Now  in  this  respect  it  can  only  have  a  mechanical  use, 
either  with  respect  to  its  station  or  movement. 

M,  Delaroche  in  the  first  place  ascertains  its  use  in  the 
.station,  and  admits  that  it  serves  to  render  the  whole  fish 
specifically  lighter,  and  to  place  it  in  equilibrium  with  the 
water  in  which  it  is  suspended. 

This  is  one  part  of  the  most  generally  received  opinion  ; 
but  it  is  clear  that  the  necessity  of  the  bladder  for  this  sole 
purpose  is  any  thing  but  demonstrated.  Nature  would 
rather  haveniade  all  fishes  of  the  same  gravity  as  the  water, 
as  she  has  done  with  those  fishes  that  have  no  bladders : 
thus,  the  common  opinion  is  also  composed  of  two  other 
integrant  parts  equally  necessary  with  the  fo;'mer.  The 
one  is,  that  the  fish  can  compress  as  it  pleases,  to  a  certain 
er:jtent,  its  bladder,  or  dilate  it;  which  we  prove  by  the  pe- 
culiar nmscles  with  which  the  bladder  is  furnished  in  cer- 
tain fishes,  and  by  the  mediate  action  which  the  sides  and 
the  muscles  of  the  abdomen  exercise  on  it  in*  all  those 
which  have  it. 

M.  Delaroche  also  adopts  this  second  part  of  the  common 
opinion. 

He  thinks  even  that  it  is  in  this  way  the  fish  supplies, 
when  it  rises,  the  pressure  exercised  on  its  bladder  in  deep 
water  by  the  column  of  waiter  above  it.   Wqvq  it  otherwise, 
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the  air,  which  would  be  no  longer  compressed,  would  be 
too  much  dilated,  and  would  render  the  fish  tqp  light,  or 
even  produce  some  rupture,  as  happens  to  fishes  drawn 
suddenly  fiom  great  depths. 

But  who  is  there  who  is  not  aware,  that  this,  on  the  part 
of  nature,  would  be  correcting  very  chmisily  a  detect  which 
she  might  have  refrained  from  introducing  at  all  into  her 
work  r  She  had  only  to  give  no  air  bladder-at  all  to  fishes; 
and  we  have  seen  that  she  need  not  have  done  so  to  place 
ihem  in  equilibrium  with  the  water:  in  that  case  she  would 
no  lonacer  have  required  the  apparatus  of  compression, 
which  has  been  supposed  as  serving  only  to  correct  the  in- 
convenience of  an  useless  bladder. 

Thus  we  are  of  opinion  that  the  third,  and  't^e  chief 
part  of  the  commonly  received  opinion,  in  reality  resolves 
the  problem  :  we  mean  that  part  of  it  which  says,  that  the 
bladder  is  placed  there  to  assist  the  fish  in  ascending  and  de- 
scending:, according  as  it  is  compressed  and  dilated  ;  and 
we  confess  thai  we  do  not  see  why  M.  Delaroche  should 
reject  this  use  of  the  bladder,  to  which  the  two  others  are, 
in  our  opinion,  merely  accessaries. 

That  the  fish  has  strength  sufficient  to  enable  it  to  de- 
scend, clearly  results  from  what  M.  Delaroche  himself  ad- 
mits ;  for  if  the  fish,  which  ascends  30  feet  for  example 
(and  it  is  diflficult  not  to  believe  that  many  fishes  can 
ascend  that  height  without  any  accident),  if,  we  say,  such  a 
fish  has  sufficient  strength  to  compress  its  bladder,  by  means 
of  its  muscles,  to  the  same  decree  that  the  30  feet  of 
water  formerly  did,  it  is  evident  that  a  similar  fish,  sup^ 
posed  to  be  in  equilibrium  at  the  height  to  which  the  former 
ascended,  will  also  have  sufficient  strength  to  compress  its 
bladder,  as  much  as  would  the  addition  of  a  weight  of  30 
feet,  and  that  there  would  result  from  such  a  compression 
or  diminution  of  volume  more  than  sufficient  to  force  it  to 
descend. 

M.  Delaroche,  aoain^t  this  most  essential  part  of  the  vul- 
gar opinion,  advances  only  a  single  objection,  which  he 
borrows  from  M.  Fischer  :  this  is,  that  the  variation  of  spe- 
cific gravity  which  may  result,  with  respect  to  the  total 
body  of  fishes,  from  the  variations  of  the  volume  of  the 
bladder  being  very  small,  the  ascents  or  descents,  which 
are  the  con.sequence  of  it,  could  not  but  be  very  slow: 
but,  besides,  the  circumstance  of  these  variations  never 
having  been  vet  measured,  no  person  has  ever  said  that 
the  bladder  cannot  be  aided  in  this  function  by  other  or- 
gans.    Those   fishes  which   h.ave  no   bladder,  ascend  and 
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<!escencl  very  well,  although;  other  circumstances  considered, 
ratherni  oi%tarc)iIv.  Now  those  which  havT  ahladder  have, 
m.  addition,  all  the  organs  employed  bv  those  which  have 
none,  and  they  can   use  them  like  the  others. 

'One  difficullv  wliich  we  have  sometimes  heard  started,  is 
to  ask  how  a  fish,  when  it  wishes  to  ascend  from  the  bottom 
of  the  sea,  can  find  strength  to  raise  up  by  means  of  its  sides, 
or  generally  of  its  integuments,  the  enornjous  colunm  of 
water  which  lies  upon  it,  in  order  to  pernnt  its  bladder  to 
dilate.  But  as  this  vessel  isalreadv,  by  its  compression,  in 
equilibrium  with  the  water  which  presses  it,  the  least  effort 
is  sulhcient;  and  even  this  effort,  however  small,  is  never- 
theless necessary,  that  the  fish  may  only  rise  a  few  feet  by 
the  means  which  are  connnon'to  it  with  the  fishes  without 
bladder  :  instantiv  its  bladder,  being  less  compressed,  will  be 
too  much  dilated  ;  and,  according  to  M.  Dclaroche's  own 
experiments,  it  will  carry  it  precipitately  upwards,  and  burst 
its  entrails  \^i  it  does  not  speedily  close  it.  This  second 
objection  is  refutcii  therefore  like  the  former. 

Thus  we  think  we  ought  to  adhere  to  the  ideas  of  Borelli, 
as  to  the  use  of  the  air-vessel  of  fishes  ^  but  "althoufrh  we 
d-itFer  in  opinion  from  M.  Delaroche  on  this  point,  we  do 
not  the  less  regard  his  Memoir  as  worthy  ot  approbation, 
from  the  great  number  of  new  and  correct  observations 
which  it  contains,  as  to  the  anatomical  structure  of  the 
bladder,  as  well  as  upon  the  nature  and  sources  of  the  air 
which  it  contains  ;  and  wc  have  the  honour  to  recommend 
that  it  should  he  printed  among  the  Memoirs  of  Savaus 
Ktraiigers.     Signed, 

Lacepedk,  Vauquelin,  Cuvier. 


M, 
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^1  u.  Acc'CM  has  just  published  a  ^'  Manual  of  a  Course 
of'  Lectures  on  Expcrintental  Chemistry  and  on  Mineralogy/  ; 
containing,  in  (he  Form  of  Axioms  and  concise  Outlines^  the 
Ele7nenfs  and  fundamental  Truths  of  chemical  and  minera- 
logical  Scitncc  :  intended  to  illustrate  the  I^ectures  on  these 
Branches  cf  Knowledge  in  the  Theatre  of  the  Surry  lustitu- 
iion  ;  with  an  Jkcouut  of  the  Action  of  chemical  Tests  and 
Modes  f  applying  them  in  the  Practice  of  the  Science,^' 

The  very  full  title  of  this  little  work   (about  230  pages 
small  12mo.)  sufficiently  explains  its  object.     The  author 
i-'tates  that  in  wrilinir  it  he  has  endeavoured  to  exhibit,    to 
the  learner^  those  **  important  facts  and  fundamental  doc- 
trines 
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trincs  which  constitute  the  theory  of  ihe  science.  The  laws 
of  chemical  action,  which  befall  a!l  bodies  compreiienLled 
under  the  chemical  domain  of  nature,  have  betn  detailed  in 
the  svnlheiic  form  of  propositions — the  natural  history  of 
the  most  characteristic  bodies  stated — the  processes  em- 
ployed in  the  laboratory  for  obtaining  them,  described — 
and  their  physical  and  chemical  attributes  pointed  out,  so  as 
to  interest  the  mind,  and  fix  tlie  doctrines  in  the  memory/* 


LI.   Proceedings  of  Learned  Societies. 

ROYAL    SOCIETY. 

jVjLarch  2S. — The  President  in  the  chair.  A  letter  from 
Mr.  Groombridgre  to  the  Astronomer  Royal  was  read  on 
the  refraction  of  light.  The  amhor  determines  the  mean 
astronomical  refractioiis  from  the  observations  of  fifty 
circmnpolar  stars ;  as  also  from  tiie  zenith  distance  of  the 
sun  at  the  solstices.  The  quantity  he  assumes  at  43°  is 
36\"  ;  and  this  is  corrected  by  the  diflerence  of  the  errors 
of  the  co-latitude  thence  found.  The  mean  refraction  at 
45^  the  author  states  to  be  5S*107''  x  tang,  zenith  di- 
stance, — •  3  times  the  refraction.  He  then  corrects  the 
formula  of  Bradley,  by  comparing  the  mean  refraction  of 
the  pole  star  with  stars  at  low  altitudes ;  u  hence  he  deter- 
mines the   refraction  from   the  zenith  to  the  horizon  to  be 

55*119"  X  tang  2  —  3*36  r,  and  which  he  shows  to  agree 
with  the  new  French  tables,  by  a  more  simple  formula 
than  that  of  M.  de  la  Place.  The  author  also  proposes  a 
correction  -for  the  thermometer,  drawn  from  his  observa- 
tions ;  something  differing  from  that  of  Dr.  Bradley. 

i\pril  4. — A  letter  from  Mr.  Brinckley  cf  Dublin  to  the 
Astronomer  Royal  was  read,  stating  the  discorery  of  the 
parallax  of  the  annual  orbit  of  13  circumpolar  stars,  which 
he  has  found  to  be  2^r  seconds:  he  also  ascertained  their 
refraction  somewhat  similar  to  that  of  Mr.  Groombridge. 
The  letter  concluded  by  saying,  that  the  writer  is  pursuing 
his  researches  in  order  to  verifv  the  discovery  here  an- 
iK3unced, 

Some  observations  on  the  gizzards  of  swans,  geese,  and 
herbivorous  fowls,  compared  with  those  of  turkeys,  were 
communicated  by  Mr.  Home.  Thev  consisted  of  a  brief 
description  of  the  process  of  mastication  and  digestion  in 
ruminating  animals,  by  chewincr  their  food  sliiihtly,  then 
swallowmg  u  afterwards,  brmging  it   up  in    round  balls, 
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mixing  iheni  with  saliva,  and  finally  passing  them  to  the 
fourth  stomach,  there  to  be  digested.  The  process  of  di- 
gestion in  geese  and  swans  is  extremely  slow,  as  it  is  ef- 
fected bv  the  action  soleiv  of  the  muscles  of  their  stomachs. 
Mr.  Home  examined  the  s'tructure  of  their  stomachs  by 
fillins:  them  uith  plaister  of  Paris,  and  boiling  them  ;  when 
ihey  appeared  composed  of  straight  muscles  united  by  tila- 
ments,  as  observed  by  Spallan^ani. 

April  11. — A  part  of  a  curious  paper  by  Mr.  Macartney 
on  luminous  animals  was  read.  Mr.  M.  took  a  brief  review 
of  the  diflerent  creLiiures  in  the  animal  kingdom  which 
emit  light,  whether  in  or  out  of  the  sea,  as  the  lampyris, 
fulgnra,  &c.  Me  examined  minutely  the  assertions  of  some 
French  naturalists,  who  maintain  that  common  earth  worms 
have  occasionally  appeared  luminous,  and  proved  that  they 
are  unfounded.  Thelumiuous  appearance^  in  the  sea,  which 
have  been  so  often  noticed,  and  yet  so  ipjperfectly  explained, 
were  next  discussed  ;  and  also  how  far  it  is  probable  that 
the  emission  of  light  depends  on  the  will  of  the  insect ;  and 
whether  nature  has  given  this  faculty  to  females  in  order 
to  attract  the  males  to^them,  as  has  been  alleged. 

The  reading  of  the  remainder  of  this  paper  was  postponed 
till  next  meeting,  and  the  society  adjourned  till  the  3d  of 
May. 


SOCIETY    OF    ANTiaUARlRS. 

Monday,  April  23,^being  St.  George's  Day,  the  Society  of 

•  Antiquaries  met  at    their  apartments  in  Somerset-place,  in 

pursuance   of  their  statutes  and   charter  of  incorporation, 

to  elect  a  president,  council,  and  officers,  of  the  society  for 

the  vear  ensuing:  whereupon 

The  most  noble  George,  marquis  of  Townshend  and  earl 

of  Leicester, 
F.  A.  Barnard,  esq.  William  Hamilton,  esq. 

W.  Bray,  esq.  Samuel  Lysons,  esq. 

Nich.  Carlisle,  esq.  Craven  Ord,  esq. 

Sir  H.  C.  Englefield,  hart.      Matthew  Raper,  esq. 
Anthony  Hamilton,  D.  D.      Joseph  Windham,  esq. 

Eleven  of  tlie  council  were  re-chosen  of  the   new  council: 

and 
Charles  Baraltv,  esq.  Edward  .Tern  in  eh  am,  esq. 

Right  Hon.  P/  R.  Carew,  Charles  duke  o"f  Norfolk, 

William,  lord  bishop  of  Cloyne,  John  Towneley,  esq. 
Henry  Ellis,  esq.  Brig. -gen.  T.  H.  Turner, 

Henry  viscount  Harberton,  Key.  Stephen  Weston, 

Ten 
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Ten  of  the  other  members  of  the  sociery,  were  chosen 
of  the  new  council,  and  they  were  severally  declared  to 
be  the  council  for  the  v-ar  ensuing  ;  and  on  a  report  made 
of  the  officers  of  th  society,  it  appeared  that  the  most  no- 
ble George  marquis  of  Townshend  and  earl  of  Leicester 
was  elected  president,  Wdliam  3rav,  esq.,  treasurer,  Mat- 
thew Raper,  esq,  director,  rev.  T.  \V.  Wnghte.  A.  M.  se- 
cretary, and  jNicholas  Carlisle,  esq.  secretary  for  the  year 
ensumg. 

The  society  afterwards  dined  together  at  the  Crown  and 
."Anchor  tavern  in  the  Strand,  according  to  annual  custom. 

SOCIETY  FOR  THE  ENCOURAGEMENT  OF  ARTS,  ScC. 

At  a  lale  meeting  of  this  society  a  premium  of  fifty  gui- 
neas was  awarded  to  Mr.  John  Davis  of  John  Street,  Spital 
Fields,  for  a  most  ingenious  fire-escape,  which  promises  to 
be  of  singular  use  in  lessenitig  the  number  of  personal  ac- 
cidents which  occur  so  frequently  in  this  ureat  city  in  cases 
of  fire.  This  contrivance  consists  of  a  most  curious  yet  sim- 
ply constructed  ladder,  or  rather  three  ladders  so  combined 
as  to  admit  of  their  beino  slid  out,  like  the  tubes  of  a  pocket 
telescoj^e,  to  the  height  of  from  forty  to  fifty  feet  if  re- 
quired J  carrying;  np  at  the  same  time  a  box  to  receive 
females,  or  children,  or  small  valuables,  (while  the  less 
timid  can  descend  by  the  ladder).  This  box,  by  means 
of  a  chain  and  pulley  worked  by  the  people  below,  descends 
to  the  ground  ;  where  being  instantly  unhooked,  another 
box  is  sent  up  while  the  first  is  emptying.  All  this  is  per- 
formed in  about  two  minutes.  Tliis  apparatus  is  erected 
on  a  carriage  with  four  wheels,  9  feet  long  and  5  feet  wide, 
furnished  with  the  usual  apparatus  and  harness  for  yoking 
a  horse  to  it,  for  the  more  speedy  removal  to  the  scene  of 
danger. 

The  fire  offices,  much  to  their  credit,  assisted  the  inven- 
tor with  money  to  construct  a  machine  of  this,  kind  for  real 
use,  after  having  inspected  his  model.  We  have  examined 
the  machine,  witnessed  the  facility  with  which  it  performs 
the  destined  operation,  and  we  have  no  hesitation  in  re- 
commending to  every  parish  in  London  to  provide  one  of 
them  to  be  kept  with  their  fire  ladders  and  engines. 

This  new  fire-escape  may  be  seen  at  Mr.  John  Bevan's, 
carpenter.  City  Road,  near  Finsbury  Square. 

WERNERIAN  NATURAL  HISTORY  SOCIETY. 

At  the  meeting  of  this  society  on  the   lOlh  March,  the 

rev.   Dr.  Macknight  read   a  paper   on   the  mineralogy  of 
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Strontlan  and  Ben  Nevis.  The  rocks  which  'compo?^  the 
districts  of  Suontian  are  mica  slate,  gneiss,  and  granite  ; 
and  the  lead-glance,  which  occurs  in  gneiss,  is  associated 
with  iron  pyrites,  cross-stone,  calc-spar,  foliated  zeolite, 
btrontian,  and  heavy  spar.  Ben  Nevis  is  an  overlying 
massive  formation,  which  rests  on  gneiss  and  mica-slate, 
approaching  in  some  places  to  clay-slate.  \\\  this  forma- 
tion compa:t  feldspar  is  the  leading  ingredient.  The  infe- 
rior mass  consists  of  sienite,  passing  from  the  simple- gra- 
nular to  the  granular  porphvritic;  and  the  upper  portion  of 
the  mountain,  comprehending  the  summit,  with  about  I'iOO 
■feet  of  the  perpendicular  h»'ight  below^  it,  is  composed  of  a 
dark-coloured  rock^  which,  for  the  most  part,  is  porphy- 
ritic,  and  seems  to  be  intimately  allied  in  its  characters  to 
compact  feldspar.  This  appears  from  the  gradual  transition 
of  the  one  substance-into  the  other,  which  is  distinctly  ob- 
served under  the  tremendous  precipice  of  Ben  Nevis  to  the 
NE.  and  demonstrates  the  identity  and  continuity  of  the 
Avhole  formation.  The  colouring  matter  appears  to  be 
hornblende  intimately  mixed  with  the  substance  of  the 
rock.  At  first  view,  the  whole  mass  might  be  considered 
as  a  formation  of  clinkstone  and  porphyry-slate.  But  a 
more  minute  investigation  discovers  many  oryctognostic 
characters  of  distinction  from,  these  substances,  which  are 
less  crystalline,  and  belong  to  a  more  recent  asra  of  forma- 
tion. 

At  the  same  meeting.  Dr.  Arthur  Edmonstone  read  an 
account  of  the  peculiarities  of  the  Zetland  sheep;  v\ith  re- 
marks on  their  diseases.  And  the  secretary  read  a  commu- 
nication from,  lieutenant-colonel  Imrie,  describing  a  vein 
of  greenstone,  which  occurs  in  Glencoe,  and  which  appears 
to  have  been  overlooked  in  the  mineralogical  descriptions  of 
that  district. 

FRRNCK    ^'ATIONAL    INSTITUTE. 

Analysis  of  fhe  La/ours  of  the  Class  of  Mathematical  ami 
Physical  Sciences  of  the  French  Institute,  for  the  Year 
]  SOi)  *. 

All  the  Fciences  which  are  founded  upon  facts  have  this 
distinguished  advantage,  namely,  that  every  experiment 
and  every  observation  contribute  to  their  progress.  Indeed, 
properly  speaking,  there  are  no  discoveries  made  in  vain, 
so  far  as  the   physical  sciences   are  concerned.     Whatever 

*  Translated  from  the  priginal,  distributed  at  the   public  fitting' of  the 

clcis^,  lM  Jan.  1810. 
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niav  be  the  consequences  to  wliich  they  lead,  whatever  are 
the  resiihs  obtained,  provided  they  be  just,  the  instant  they 
asiume  a  character  of  noveltv,  thev  become  useful  :  even' 
fact  has  a  deierniinatc  place,  which  can  be  held  bv  itself 
alone,  and  we  ought  to  consider  the  edifice  of  ihe  sciences 
as  that  of  nature:  every  thino;  is  infinite,  every  thing  ne- 
cessary. We  may  go  further:  in  short,  the  proorcss  of 
truth  is  not  essentially  retarded  because  those  who  devote 
their  talents  to  philosophical  subjects  occasionaHy  fall  into 
erroneous  roads.  The  most  useful  discoveries  have  spruno* 
from  the  greatest  errors.  V/e  find  the  proof  of  this  in  the 
labours  which  have  been  undertaken  to  overturn  modern 
chemistry,  and  to  support  ihe  old  theorv  of  combustion. 
The  complication  of  the  phenomena  in  this  latter  science 
will  even  he  the  cause  that  the  proofs  of  this  description 
will  still  continue  to  be  multiplied:  facts  do  not  ah.vavs 
present  themselves  under  the  same  characters j  they  are 
studied  under  other  points  of  view,  they  are  seen  with  dif- 
ferent eyes,  and  the  results  to  which  thev  lead  are  not 
similar.  This  is  precisely  the  case  at  present  with  respect 
to  the  discussions  which  have  arisen  between  Mr.  Daw  and 
associates  Messrs.  Gay  Lussac  and  Thenard. 

CHEMISTRY. 

In  former  reports  we  have  given  an  account  of  the  dis- 
covery of  Mr.  Davy,  as  to  the  ehanoes  that  potash  and  soda 
undergo  by  the  action  of  the  Vohaic  pile,  and' of  the  pro- 
cesses by  which  Messrs.  Gay  Lussac  and  Thenard  produced 
these  changes  without  the  help  of  the  above  histrument. 

Mr.  Davy  thought  that  in  these  experiments  the  potash 
and  soda  were  subjected  to  a  deoxygenation,  and  that  a 
true  metal  resulted  from  it,  which  vtas  particularly  distin- 
guished from  other  substances  of  this  kind  by  an  extreme 
affinity  for  oxygen.  He  called  these  tVvO  meials  potassium 
and  sodium.  Messrs.  Gay  Lussac  and  Thenard,  esta- 
blislied  on  the  contrary,  by  several  experiments,  but  parti- 
cularly by  the  products  obtained  on  analysinp;  the  combi- 
nation of  the  potassium  with  ammonia,  were  of  opinion 
that  the  changes  of  potash  and  of  soda  were  owina:  to  a 
particular  combination  of  these  alkalis  with  hydrogen. 
Mr.  Davy,  having  repeated  the  experiments  on  which  this 
opinion  is  founded,  has  not  obtained  results  conformable  to 
those  which  had  been  announced  by  the  French  chemist^:  : 
this  has  given  rise  to  some  observations  by  Messrs.  Gay 
Lus»ac  and  Thenard,  in  which  they  show  that  the  dif- 
ferences found  between  the   results  of  Mr.  Davy's  experi- 

L^  2  men  IS 
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ments  and  their  own,  appertain  to  causes  which  cannot  In- 
fluerice  the  consequences  to  which  they  have  led. 

To  conclude: — On  either  hypothesis,  the  discovery  of 
Mr.  Davy  has  produced  an  extremely  active  re-agent  in 
chemistry,  and  which  must  produce,  on  other  bodies,  etfects 
hitherto  unknown. 

This  new  discovery  gave  rise,  therefore,  to  very  different 
experiments,  but  which  led  to  the  same  end  :  some  had 
for  their  objects  to  ascertain  the  action  of  the  pile  on  the 
other  alkalis,  on  the  earths,  and  generally  on  all  the  simple 
non-metallic  substances  which  we  might  suppose  to  be 
oxides,  like  potash  and  soda.  The  object  of  the  others 
\Vas  to  decompose,  by  means  of  the  new  metals,  substances 
oxygenized,  or  supposed  to  be  such,  and  particularly  the 
boracic,  fluoric,  and  muriatic  acids. 

We  informed  the  public  last  year,  that  Messrs.  Gay 
Lussac  and  Thenard  had  succeeded  in  effecting  the  del- 
composition  of  the  first  of  these  acids,  and  had  ascertained 
its  radical.  Since  that  time  their  inquiries  have  been  di- 
rected to  the  fluoric  acid. 

They  began  by  studying  the  physical  and  chemical  pro- 
perties of  this  acid  more  precisely  than  had  been  done  by 
any  one  else.  The  affinity  of  water  for  this  gas  is  extreme: 
as  soon  as  it  is  mixed  with  other  gases  which  contain  some 
portions  of  this  liquid,  abundance  of  vapours  is  formed  : 
neve:theless,  this  gas  cannot  communicate  its  expansive 
force  to  water ;  it  cannot  be  dissolved  nor  gazify  the 
smallest  quantity,  and  in  its  aeriform  state  it  is  absolutely 
dry;  but  it  is  impossible  to  obtain  this  acid  pure;  it  al- 
ways retains  some  portions  of  those  bodies  with  which  it 
has  been  in  contact;  and  in  the  labours  v^hich  Messrs, 
Gay  Lussac  and  Thenard  have  undertaken  on  the  subject 
of  this  acid  by  means  of  potassium  they  made  use  of  si- 
liceous fluoric  gas  in  preference,  as  not  containing  any 
foreign  body  susceptible  of  being  decomposed  and  obscuring 
the  results  of  the  experiments.  In  the  reciprocal  action  of 
these  two  substances,  there  is  a  great  absorption  of  fluoric 
acid,  very  little  hydrogen  gas  extricated,  and  a  transforma- 
tion of  the  metal  int©  a  solid  matter  the  colour  of  which 
is  reddish  brown. 

Messrs.  Gay  Lussac  and  Thenard  regi;ard  this  new  coni* 
bination  as  a  compound  of  p(Mash,  of  siiex,  and  of  the  ra- 
dical of  the  fluoric  acid;  but  they  have  not  been  able  to 
obtain  this  last  substance  in  a  separate  state.  "  It  appears,^* 
say  they,  (after  several  experiments  which  we  cannot  give 
here,)  "  that  when  this  radical  is  combined  with  potash 
;^--to.3.a.  only. 
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only,  It  may  decompose  water  like  the  phospiiures;  but 
\vhen  It  is  combined  with  potash  and  silex,  it  does  not  de- 
compose it :  doubtless^  because  this  triple  combination  is 
insoluble." 

Mr.  Davy  has  also  made  attempts  to  obtain  in  a  free 
state  the  i^uoric  radical,  and  has  obtained  results  analoirous 
to  those  above  referred  to:  he  ascribes  the  hvdrooen  pro- 
duced in  the  combination  of  the  potassium  with  the  gas,,  to 
the  water  which  he  thnucrht  was  contained  in  this"  acid, 
and  which  the  metal  had  decomposed. 

The  muriatic  acid  has  also  been  the  subject  of  numerous 
and  interesting   experiments  by  Mr.  Davy  and  Messrs.  Gay 
Lussac  andThenaid.     All  three    have  made  some  fruitless 
attempts  to  decompose  this  acid,  and  to  insulate  the  radical 
which  has  been  considered  as  forming  one  of  its  elements. 
But    Messrs.    Gay   Lussac   and  Thenard    have   ascertained 
that  the  muriatic  acid  could  not  exist  without  water  m  the 
etate  of  gas  -,  that  it  then  contains  one  fourth  of  its  weijrht; 
and  that  water  alone  possessed  the  property  of  takins:  it^  up 
from  us  dry  combmations.     Jt  must  be  remarked, "that  in 
all   the  experiments  made  with  the  metals,  the  water,  on 
being  decomposed,  has  always  produced  a  quantity  of  oxide 
equal   to  what  was  required   by   the  acid    m   order  to  neu- 
tralize it;  so  that,  for  every  result,  hydroeen  and  a  neutral 
salt  were  obtained.     The  limits  of  this  report  do  not  admit 
ot  our  detaihng  all  the  experiments  made  by  Messrs.  Gay 
Lussac  and  liienard  ;  but  we  ought  not  to  pass  over  the 
happy  application  which   these  chemists   have  made,  in  the 
decompositions  of  the  muriate  of  soda,  of  the  atiinity  which 
the  muriatic  acid  has  for  water.    We  know  that  soda  enters 
as  a  primary  matter  into  several   branches   of  manufactnje, 
and  It, IS  very  injportant  to  possess  a  simple  and  direct  me- 
thod of  extracting  this  alkali  from  common  salt. 

As  to. the  oxygenized  muriatic  acid,  Messrs.  Gav  Lussac 

and    Thenard    subjected    it   to   numerous   experiments : 

*•  These,"  ibey  inform  us,  "  ought  to  give  an  idea  of  the 
constitution  of  this  acid  totally  diBerent  from  that  which 
has  been  formed.  It  has  been'regarded  as  the  most  easily 
decomposed  body,  and  on  the  contrary  it  resists  the  action 
of  the  most  energetic  agents.  We  cannot  extract  the 
muriatic  acid  from  it  in  The  slate  of  gas,  except  by  means 
of  water  or  hydrogen."  This  acid  weighs  2-47  more  than 
air.  It  contains  the  half  of  its  volume  of  oxygen  gas,  and 
all  the  water  which  it  can  lorm  uiththe  hydroaen  is  re- 
tained by  the  muriatic  acid  which  it  contains.  This  water 
makes  one  fourth  of  the  weiiiht  of  this  last  acid. 

U  3  The 
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The  action  of  the  metal  of  the  potash  on.  the  oxides  and 
the  nietalhc  salts,  and  on  the  earthy  and  alkaline  salts,  hai 
also  beer\  particularly  examined  by  Messrs.  Gay  Lussac 
and  Thenard.  It  results  from  their  inquiries,  that  all  the 
bodies  in  winch  we  know  the  presence  of  oxygen  are  de-  • 
composed  by  this  metal  ;  that  this  decomposition  almost 
always  takes  place  with  an  extrication  of  licht  and  heat ;  that 
this  extrication  is  the  more  considtrabie  in  proportion  as 
the  oxvgen  is  less  condensed  ;  and  that,  consequently,  this 
might  furnish  a  method  of  appreciatin^j;  the  deccree  of  con- 
densation   of  the  oxygen  in  anv  body. 

After  havmg  operated  on  potash  and  soda,  by  means  of 
the  Voltaic  pile,  the  charges  mentioned  in  the  early  part 
of  this  memoir,  it  was  natural  to  endeavour  to  produce 
analogous  effects  on  the  other  alkalis,  and  on  the  earth-. 
In  short,  Mr.  Davy  undertook  numerous  experiments,  in 
order  to  discover,  according  to  his  svstem,  the  m.etals  of 
barytes,  strontian,  lime,  magnesia,  silex,  alumine,  zircon, 
and  glucine.  After  several  fruitless  efforts,  he  succeeded 
in  de-oxyiTenizin-j;  the  first  four  of  ihese  substances,  and  in 
forming  amalgams  of  the  new  metals  which  resulted.  He 
thinks  that  the  other  four  arc  also  metallic  oxides  ;  but 
his  experiments,  as  he  confesses,  do  not  prove  this  in  a 
satisfactory  manner. 

Another  amal2;am  produced  by  ammonia  was  dis- 
covered last  year,  at  Jena,  by  Dr.  Scebeck.  This  after- 
wards became  the  subject  of  certain  researches  bv 
Messrs.  Berzelius  and  Pontin  of  Stockholm,  and  by 
Mr.  Davv  in  England  :  all  three  agree  in  ascertaining  am- 
monia to  be  a  niCtal.  In  the  ordinsrv  temperatu'C  of  the 
atmosphere  this  amalfram  has  the  consistence  of  butter,  and 
in  the  cold  it  crystallizes  in  cubes  ;  but  the  nevv^  metal  has 
not  yet  been  obtained  in  a  separate  state.  Messrs.  Gay 
Lussac  and  llienard  have  repeated  and  proved  the  correct- 
ness of  the  above  experiments.  But  this  airialgam,  which 
had  been  foniied  by  the  action  of  the  pile  only,  has  been 
produced  bv  the  French' cht-«nsts  bv  the  action  of  the 
metal  of  potash,  and  they  have  ascertained  that  a  slight 
agitation  was  sufiicient  to  decompose  'it.  Bv  this  simple 
action  the  mercury  once  more  becomes  fluid,  and  ammonia 
and  hydrogen  are  lib^^rated  in  the  proportion  of  28  to  23.' 
The  mercury  absorbs  141  times  its  volume  of  hydrogen 
gas,  and  88  times  its  volume  of  ammoniaca!  gas,  in  order 
to  pass  to  <he  state  of  aujalgam  :  whence  it  results,  according 
to  our  authors,  that  in  this  combination  the  mercury  in- 
creases about  0*0007  of  its  weight ;  whereas^  accordinir  tx) 

,       Mr. 
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Mr.  Davy,  k  should  only  Increase  one  12000tli  part.  Thus 
the  theory  by  which  INiessrs.  Gay  Lussac  and  Thenard  ex- 
plain the  formation  of  potassium  may  be  applied  to  the 
formation  of  ammonium.  This  new  metal,  according  to 
them,  is  nothing  but  ammonia  and  hvdrogen. 

Fmally,  Mr.  Davy  has  also  directed  his  attention  to  sul- 
phur, phosphorus,  plumbago,  charcoal,  and  the  diamond. 
The  chief  experiments  relative  to  these  two  first  substances 
have  been  made  on  hydrogen,  sulphuretted  and  phos- 
phuretted  gases,  by  means  of  potassium  ;  and  he  concludes, 
irom  the  results  obtained  by  him,  that  these  two  inflam- 
mable bodies  are  combinations  of  hydrogen,  oxytren,  and 
an  unknown  base,  and  which  has  not  yet  been  obtained  in 
a  separate  state.  As  to  the  other  substances,  he  is  inclined 
to  regard  plumbago  as  an  alloy  of  iron  with  a  peculiar 
metal  which  is  found  in  charcoal  combined  with  hydrop-en, 
^nd  in  the  diamond  with  a  small  part  of  oxv^en. 

These    ideas    were  too   strongly   contradictory   of  those 
which  are  commonly  received,   not  to  excite  the  inquiries 
of  other   chemists.        Messrs.   Gay  Lussac  and  Thenard 
therefore  made  sulphur  and   phosphorus  the  subjects   of  a 
very  extensive  series  of  experiments;  and  as  Mr.  Davy  had 
employed   the    hydrures   in   his   experiments,   the  French 
chemists  in   the   first  place  endeavoured  to  determine  the 
elements  of  these  substances  with   precision.     They  ascer- 
tained that  sulphuretted  hydrogen  eras  contains  a  volume  of 
hvdrogen  equal   to   his   quantTty  ;^hat   the  phosphurctted 
hvdrogen  gas  contains  at  least  one  and  a  half  of  its  volume; 
that  the  former  of  these  gases  mav  be  absorbed   by  potas- 
sium and  sodium  ;  and  that  in  this  absorption  there  is  de- 
veloped precisely   the    same  quantity   of  hydrogen   which 
the  metal  alone  would  give  wi^h  anunonia  and  \vith  water: 
lastly,  that   phosphuretted  hydrogen  gas  is  decomposed  by 
potassmm  and  sodium,  so  that  the  phosphorus  is  combined 
with  this  metal,  and  the  hydrogen  is   set  free.     But  these 
chemists  have  not   confined   thX^ir  researches   to  the  sub- 
stances employed  by  Mr.  Davy  :  they  made  experiments  on 
arseniated  hydrogen  gas,    and  found  that  this  iras  acts  wiili 
the  i>ew  metals  in  the  same  way  with  phosphuretted  hydro- 
gen gas;  and  that   the  metallic  arsenic  may  be  com.bined 
With  hydrogen   so  as  to  form  a  solid  hvdruret,  which  has 
the  form   of  light  flakes   of  a  brown  colour.     They  con- 
cluded that  sulphuretted   and   phor^phuretted  hvdrogen  <ras, 
as  well  as  sulphur  and  phosphorus,  contain  no  ox\'^en,'^  or 
at  least  tha  the  experiments   of  Mr.  Davy  do  not  dem'oa- 
*trate  It.     'J'hey  are  of  opinion,  however,   as  has  been  al- 
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ready  sus^gested,   that  sulphur,   and  perhaps   phosphorus, 
contains  hydrogen. 

We  shall  not  presume  to  decide  between  the  opinions  of 
Mr.  Davy  and  of  Messrs.  Gay  Lussac  and  Thenard ;  but 
it  will  not  fail  to  be  remarked,  although  this  cannot  lead 
to  any  consequence  injurious  to  modern  chemistrvj  that 
hydrogen,  which  frequently  in  the  theory  of  Stahl  was  , 
nothing  else  than  phlogiston,  produces  combinations  which 
have  all  the  characters  of  the  metals. 

In  addition   to  the  labours  we  have  mentioned,  we  are 
indebted  to  M.  Gay  Lussac  for  some  observations  on  the 
combination  of  gaseous  substances  with  each  other,  which 
led   him  to  prove  that  the  gases,  in  such  proportions  as  to 
render   them   fit    for  combination,    always   produce  com- 
pounds the  elements  of  which  are  in  very  simple  ratios  wjth 
each   other.     Thus,  100  parts  of  oxygen   gas    saturate  ex- 
actly 200  parts  of  hydrogen  ;  the  fluoric  and  muriatic  gases, 
mixed  with  the  ammoniacal  gas,  saturate  a  volume  of  the 
latter  equal  to  their  own,  and  form  neutral  salts,   Sec.     But  . 
he  observes,   that,   when  we  consider   the   proportions  in 
weight,  we  obtain  no  simple  ratio  betwT.en  the  elements  of 
a  similar  combination.    Moreover,  he  shows  that  the  apparent 
contractions  which  the  gases  undergo  on  combining,   also 
form  very  simple  ratios  with  the  primitive  volume  of  the 
gases,  or  only  with  the  volume  of  one  of  them  ;  and  he  af- 
terwards makes  the  remark,  that  the   apparent  contraction 
does  not  indicate  the  real  contraction  which  the  elements 
have  undergone  in  combining. 

These  observations  have  been  followed  up  by  a  particular 
inquiry  as  to  the  nitrous  vapour  and  nitrous  gas  considered 
as  a  eudiometrical  method.  Here  we  see  in  a  very  evident 
manner  the  influence  of  the  quantities  on  the  result  of  the 
combinations.  If  we  mix  200  parts  of  nitrous  gas  witK 
200  parts  of  oxygen  gas,  nitric  acid  is  produced;  and  100 
parts  of  oxygen  remain  at  liberty.  If,  on  the  contrary,  we 
mix  100  parts  of  oxygen  and  400  of  nitrous  gas,  an  ab- 
sorption of  400  parts  takes  place,  which  produces  nitrous 
acid,  and  100  parts  of  nitrous  gas  remain  free.  Thus  we 
obtain  nitric  acid,  or  nitrous  acid,  according  as  either  of  the 
gases  of  which  these  acids  are  composed  is  predominant. 

But  in  both  cases  the  absorptions  are  always  constant. 
Thus,  the  nitric  acid  is  composed  of  100  parts  of  azotic 
gas  and  200  of  oxygen  gas,  or  100  oF  oxygen  gas  and  200 
nitrous  gas.  The  nitrous  acid  results  from  the  combina- 
tion of  100  parts  of  oxygen  gas  and  300  of  nitrous  gas. 
And  if  we  add  that  the  nitrousL  gas  is  composed  of  equal 

parts 
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parU  of  oxvgen  gas  and  azotic  gas,  as  M.  Cav  Lbssac  had 
already  demonstrated,  we  shall  have  a  complete  history  of 
the  combinations  of  oxvgen  and  azote. 

M.  Gtnton  de  Morveau,  in  a  course  of  experiments  on 
the  diamond  and  the  substances  which  contain  carbon,  has 
endeavoured  to  determine  the  action  of  the  diamond  on 
water  at  a  very  high  temperature.  The  water  was  decom-. 
posed,  and  carbonic  acid  produced. 

M.  Sage  has  communicated  to  us  his  researches  on  the 
revivification  of  silver  by  mercury  in  the  nitrate  of  silver; 
on  an  acetate  of  ammonia,  extracted  from  wood  bv  distilla- 
tion ;  on  the  analysis  of  the  calcareous  stone,  called  the 
printmg  stone;  on  the  magnesia  contained  in  shells,  madre- 
pores, limestone  and  the  arragonite  ;  on  an  ore  of  arena- 
ceous iron  ;  on  an  unknown  petrifaction  ;  and  on  the  ana- 
lysis of  a  petrified  wood  which  was  both  cupreous  and  fer- 
ruginous. We  regret  that  our  limits  do  not  permit  us  lo 
enter  more  mio  the  details  of  these  numerous  inquiries. 

When  chemistry  descends  from  crude  to  or£ranizt:d  bodies, 
the  ph.^nomena  which  come  under  its  observation  are  n>orc 
complex,  and  the  results  obtained  more  obscure.  .  Thus  . 
has  this  branch  of -chemistry  been  neglected  until  lately; 
and  most  of  the  observations  and  discoveries  with  which 
it  is  enriched  are  undoubtedly  owinfr  to  the  labours  of 
M.  Fourcroy,  (whose  loss  we  have  novv  to  deplore,)  and  to  . 
his  distinguished  friend  M.  Vauquelin. 

This  last  chemist  has  lately  been  occupied  with  the  ana- 
lysis of  tobacco,  with  a  view  to  ascertain  the  principles  ; 
which  characterize  this  plaiu,  and  Vvhich  have  recommend- 
ed, It  to  general  use  ;  and,  finally,  with  a  view  to  appreciate 
the  modifications  which  it  undergoes,  in  order  to  prepare 
it  for  bccom.ing  an  article  of  conmierce.  It  results,  from 
M,  Vauquelin's  inquiries,  that  the  broad-leafed  tobacco 
plant  flSicotianalaiifolmJ  contains  an  animal  matter  of  an 
alljiaminous  nature,  some  malate  of  lime,  with  an  excess  of 
acid,  acetic  acid,  nitrate  and  niuriate  of  potash,  a  red  mat- 
ter the  nature  of  which  is  unknown,  muriate  of  ammo- 
niac, and,  lastly,  an  acrid  and  volatile  principle,  which 
stems  to  be  difterent  from  all  those  known  m  the  ve(retable 
kingdom.  It  is  this  principle  which  gives  to  tobac^co  the 
qualities  which  we  know  it  possess  ;  we  may  separate  it 
from  the  plant  by  distillation,  and  employ  it  separately. 
Prepared  tobacco  presented  more  sensibly,  than  when  un- 
prepared, carbonate  of  ammonia  and  muriate  of  lime. 

M.  Vauquehn,  thinking  that   the  juice  of  belladonna, 
from  having  effects  on  the  animal  cecouomy  analogous  u> 

those 
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those  of  tobacco,  contained  the  sanie  acrid  principle,  pro- 
'cceded  to  analyse  it;  but  he  found  only  an  animal  sub- 
stance, salts  with  a  base  of  potash,  and  a  bii^ter  snbstance 
from  \vh;ch  the  juice  of  the  belladonna  receives  its  naryO- 
tic  properties. 

Under  the  ht^^  Pliysiology,  we  shall  allude  to  the  expe- 
riments  made   by  Al.  Vauqueiin,   on   animals,    with    this 
juice. 

M.  Chevreul  has  presented  to  the  class  some  very  exten- 
sive experiments  on  vegetable  substances.  Some  have  for 
their  objects,  the  bitter  principle  produced  by  the  action  of 
the  nitric  acid  on  organized  bodies  which  contain  azote, 
and  which  had  already  occupied  the  attention  of  Messrs. 
Ilaussman,  Weliher,  Proust,  Fourcrov,  and  Vauqueiin. 

M.  Chevreul  thinks  that  this  bitter  principle  is  composed 
of  nitric  acid  and  a  vegetable  oily  or  resinous  substance ; 
and  he  ascribes  th.e  property  which  this  substance  has  of  ■ 
detonating,  to  the  dcconiposition  of  nitric  acid,  to  the 
fornialion  of  ammoniacal  gas,  of  prussic  acid,  and  oily  hy- 
drogen gas,  &c.  This  agrees  partly  with  the  observations 
of  Messrs.  Fourcroy  and  Vauqueiin. 

But  along  with  tins  bitter  principle,  a  resinous  matter 
and  a  volatde  acid  are  produced,  on  which  M.  Chevreul 
Ikis  made  various  experiment.^,  and  which  hz  regards  as  dif- 
fering from  the  bitter  principle  onlv  in  consequence  of  its 
having  a  small  portion  of  nitric  acid. 

A  second  inquiry  of  M.  Chevreul  has  for  its  object  tlie 
substances  formed  by  the  action  of  the  nitric  acid  ovi  charry 
or  re5ini)us  bodies,  and  which  have  the  property  of  ])reci- 
pifating  gelatine.  The  first  observations  on  this  subject 
were  made  in  England  by  Mr.  Hatchett ;  and  they  in- 
duced a  belief  that  these  substances  were  analogous  to  tan- 
nin. M.  Chevreul  is  of  opinion  that  this  is  erroneous,  • 
and  that  they  differ  from  each  other,  not  only  according 
to  the  kind  of  acid  and  other  substance  with  wliich  they 
hvtve  been  prepared,  but  also  according  to  the  quantity  of 
acid  which  has  entered  into  their  compcisition. 

Lastlv.  pursuing  always  the  same  kind  of  experiments, 
I\I.  Chevreul  directed  his  atrentjon  to  the  different  com- 
jxiund.'?  formed  by  the  reaction  of  the  sulphuric  acid  on 
camphor.  All  the  above  researches  obtained  the  appro- 
bation of  the  class,  and  were  ordered  to  be  inserted  in  the 
JMdinoires  des  Sauans  Etrangers. 

We  ougiU  to  speak,  perhaps,  of  the  supposed  discovery 
made  by  M.  Vintcrl,  of  an  earth  which  he  calls  andronia, 
and  in  which  he  thinks  he  has  found   some  extraordinary 

properties  ^ 
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pro})erties ;  anc!  oF  the  memoir  of  M.  Piiaro,  in  which  he 
endeavours  lo  demonstrate,  that  a  substance  discovered  lu 
the  Grotto  de  I'Arc,  and  analysed  by  M.  L^ugier,  origi- 
nates from  the  decomposition  of  the  insects  aqd  reptiles- 
\\  hich  this  fjrotto  contains.  But  there  are  errors  sometimes 
so^palpable,  that  it  is  best  perhaps  to  say  nothing  of  them. 

Every  year  has  addeJ  to  the  store  of  kno'.vledge  we  pos- 
sess on  the  subject  of  the  application  of  chemistry  to  the 
art>  ;  and  thus  new  proofs  are  afforded  of  the  assistance 
which  our  v/ants,  added  to  our  inJusiry,  may  derive  from 
the  sciences. 

M.  Chaptal,  to  whom  manufacturers  are  alreadv  indebted 
for  so  many  useful  processes,  has  published  some  interest- 
ing observations  on  dis'.iliaLion  from  wines.  We  find, 
from  the  history  which  he  gives  of  this  art,  by  the  descrip- 
tion of  the  apparatus  formerly  employed,  and  that  of  the 
present  day,  that  the  processes  for  the  production  of  spirits 
have  been  ameliorated  in  proportion  to  the  improvements 
in  chemical  apparatus.  One  of  the  most  important  of  these 
improvements,  adopted  in  the  South  of  France,  consists  of 
scarcely  any  thing  else  than  the  apparatus  of  Woulfona 
large  scale.  Tlie  laws  of  evaporation,  and  the  processes  bv 
means  of  which  the  liquids  are  heated  by  steam,  have  been 
ingeniously  combined,  in  order  to  effect  the  distillation  of 
spirits  in  an  oeconomical  manner;  but  the  observations 
of.  AI-  Chaptal  will  undoubtedly  lead  to  new  improve- 
ments in  the  preparation  of  spirits,  and  will  contribute  to 
preserve  to  "his  important  branch  of  French  trade^  the  su- 
periority which  it  has  acquired. 

The  same  member  lias  analysed  seven  specimens  of  co- 
lours found  at  Pompeia,  which  had  been  sent  to  him  by 
the  r-mpress  Josephine  *. 

M.  Sage  has  been  occupied  in  ascertaining  the  best  pro- 
cesses for  extracting  quicklime,  in  order  to  obtain  a  sohd 
mortar.  He  has  also  exannned  the  nature  of  different 
pieces  of  stucco;  the  best  method  of  giving  the  polish  of 
marble  to  artificial  stones  ;  and,  finally,  he  has  iiiven  an 
account  of  a  process  for  reducing  white  wax  into  soap. 

The  same  author  in  a  memoir,  and  ^Jessrs.  Guvton  and 
Vauquelin  in  a  report,  have  communicated  some  observa- 
tions on  the  advantages  and  disadvantages  of  emplorin<T^ 
zinc  in  covering  houses  f.  /^nd  on  the  request  of  the 
minister  of  the  interior,  the  committee  for  cliemistry  has 

*  See  Phil.  Mag.  vol.  \'x\iv.  pag-e4(  1, 

f  This  is  not  a  French  dis  overv;  nor  is  It  new.  S^^e  an  in^^enious  pa^x^r 
Irv  hlr.  loudall  on  this  subject  in  our  '23th  volume,  p,  344. — £aiT. 

should 
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shown  what  are  the  descriptions  of  manufactories  which  are* 
injurious  to  the  heaUh  of  the  surrounding  inhabitants  ;  and 
measures  have  been  suggested   for  removing  such   as  are 
niiisances,  v/iihout  compromising  the  interests  of  the  pro- 
prietors. 

A  report  has  been  made  to  the  Institute  on  a  memoir  bv 
M.  Tarrv,  relative  to  the  composition  of  writing  ink.  The 
author  has  succeeded  in  makinsf  an  ink  which  cannot  be 
destroyed  by  the  acids  or  alkalies,  and  which  has  only  the 
slight  inconvenience  of  allowing  its  colouring  matter  to  be 
deposited  rather  too  easily.  *'  The  discovery  of  M.  Tarry," 
says  the  reporter,  ''  promises  a  great  benefit  to  society  ; 
viz.  the  introduction  of  an  ink,  which,  not  being  susceptible 
of  being  obliterated  by  the  chemical  agents  at  present 
known,  will  put  an  end  to  the  falsification  of  writings, 
which  is  but  too  common.'* 

Another,  on  the  artificial  turquoises  of  M.  de  Sauviac, 
gives  reason  to  hope  that  art  will  shortly  rival  nature  in 
these  productions,  and  furnish  a  new  source  of  riches. 

A  committee  has  been  busily  employed  in  examining  a 
process  of  the  late  M.  Bachelier,  for  the  composition  of  a 
preservative  plaster  of  Paris.  Houses  buiJt  of  stone  are 
quickly  covered  with  an  earthy  coating,  of  a  dirty  gray 
colour  ;  and  this  first  chanoe  is  the  cause  of  the  deteriora- 
i\6n  which  they  soon  afterwards  undergo.  A  small  kind 
of  spider  fixes  his  web  in  the  hollows  on  the  surface  of  the 
stone:  these  webs  accumulate,  and,  with  the  dust  which 
they  collect,  form  the  earthy  crust  just  mentioned,  in 
which  lichens  ^^omelimes  take  root,  and  which  naturally 
retain  a  constant  humidity  at  the  surface  of  the  stones  ; 
the  frcsts  then  produce  considerable  injury,  and  give  occa- 
sion for  those  raspings,  which  are  in  themselves  a  real  de- 
terioration. 

A  plaster  therefore  became  a  desideratum,  which  ?^houId 
fill  up  the  inequalities  of  the  stone  without  making  the 
angles  look  clumsy,  or  deadening  the  carvinQ;s,  and  which 
should  resist  rain  and  other  effects  of  weathei".  The  late 
M.  Bachelier  had  made  some  interesting  experiments  on 
this  subject;  and  the  above  committee,  aided  by  his  son, 
have  succeeded  in  producing  a  plaster  which  has  resisted 
the  tests  to  which  they  exposed  it,  and  which  gives  fair 
grounds  to  expect  that  our  buildings  will  in  future  be  pro- 
tected from  the  causes  of  decay  above  enumerated. 

MINERALOGF. 

Our  labours  in  mineralogy  will  appear  inconsiderable  h\ 

comparison 
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comparison  with  those  of  which  we  have  had  occa!?ion  to 
give  ar.  acc(>unt  in  fornier  years. 

M.  Guyton  has  made  us  acquainted  with  a  new  crvst^l- 
line  torm  ot  the  diamond.  \W  know  that  the  forms  under 
which  it  is  most  tVefjueiitly  prtstnted,  are  the  regular  octa- 
hedron and  the  dodecahedron  with  rhonjboidai  faces.  The 
variety  discovered  by  our  associate  is  formed  of  two  demi- 
spheroids,  the  returned  position  of  which,  imperfeci'v  ter- 
minated at  one  of  its  extrennties,  presents  at. the  other  very 
clear  re-entering  angles,  which  characterize  the  form  called 
hemitrope  by  M.  Haay. 

Tiie  same  member,  having  directed  his  inquiries  to  the 
tenacity  of  metal?,  was  led  to  some  new  experiments  on  the 
diminution  of  specific  gravity  in  lead,  in  consf^quence  of 
being  put  into  a  vice,  as  proved  by  Muschenbroek  ;  and 
the  cause  of  which  remained  urknown.  Pieces  of  this 
metal  were  driven  into  ferules  ;  and  when  the  dies  and  the 
latter  were  adjusted,  so  that  there  could  be  no  oozino-  out 
of  metal,  nor  was  the  lead  permitted  to  become  soft,  the 
lead  in  this  case  was  found,  like  all  the  other  metals,  to  m- 
crease  in  specific  gravity  by  the  operation. 

M.  Sage  his  connnunicated  to  the  cl:>ss  his  inquiries  re- 
spectmg  emerv,  and  the  substances  which  are  calculated  to 
supply  Its  place  in  polishing,  it  results  from  his  observa- 
tions, that  the  pulverized  chrvsoliie  of  voxanoes  mav  supply 
the  place  of  enierv.  All  ihe  artists  who  en]ployed  it  have 
been  satisfied  with  its  efiects. 

[To  be  continued.] 


LII.  Intelli^-ence  and  Miscellaneous  Articles. 

BE  LTC'S  ELKCTRIC  COLUMN. 

W  E  learn,  by  a  communication  dated  23d  April,  that  the 
small  bells  w^hich  were  connected  to  De  Luc's  electric  co- 
lumUy  ment'oned  in  oar  last  number,  ceased  to  rino:  for 
about  a  muuite  on  the  '24th  March,  and  again  on  the^ame 
day  for  about  three  mmutes.  They  were  aUo  supposed  to 
have  stopped  lor  about  halt  a  minute  the  next  day  ;  but  this 
is  much  doubted.  Since  that  time  th^^y  hive  been  known 
once  to  cease  ringmg.  On  the  lotti  Apr.l,  the  closet 
where  thev  are  placed  was  open.^d,  vvhen  :he  clapper  was 
observed  to  vibrate  with  very  £:reat  v-locity.  It  is  thou^xht 
that  the  loudness  of  the  sosmd  is  considerably  increased 
of  late  ;  also  that  the  vibritions  i^^  tlic  c  lai  per  are  quicker 
than  when  the  apparatus  was  put  into  the  closet  on  the  I4th 
March.     [April  28.] 

The 
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The  craiiiuTTl  of  a  horned  animal,  the  race  of  which 
seems  to  be  extinct,  has  l>cen  recently  du^  up  at  Ocltre, 
iiear  Ninuva,  in  Russia.  From  the  description  given  of 
this  part  of  the  skeleton,  the  animal  must  have  been  at  least 
-10  or  It!  feet  long;  the  horns  which  are  attached  to  the 
bead,  and  which  have  partly  passed  into  a  f()ssil  state,  far 
txceed  in  size  those  of  the  oxen  of  the  present  day:  when 
measured  at  tr.e  root,  thev  are  a  foot  and  a  half  in  circnnj- 
ference,  and  two  het  and  a  half  lone.  After  findinir  tlie 
cranium,  several  eftorts  utre  made  to  recover  the  entne 
skeleton,  hut  two  teeth  only  were  found.  Foreign  natura- 
lists are  of  opinion,  that  the  head  in  question  must  have 
helaii!^''cd  to  the  race  of  Unis  or  Jiurochs.  mentioned  bv 
Csesar  in  the  6th  bonk  of  his  Commentaries,  and  which  are 
supposed  to  exist  still  in  the  mountains  of  Siberia^  and  even 
m  the  forests  of  Poland. 


Sir  George  Mackenzie,  accompanied  l>v  Mr.  Henry 
Holland,  and  Mr.  Richard  Briixht,  of  the  university  of 
Edinburgh,  has  sailed  from  Leirh  for  Siromness  ;  from 
whence  they  are  to  proceed  to  Iceland,  in  a  vessel  which  is 
expected  there  from  London. 

The  object  of  this  arduous  undertaking  is  to  explore  part 
of  that  inhospitable  country,  which,  without  British  con}- 
miseration,  would,  in  consequence  of  the  war,  be  deprived 
of  the  absolute  necessaries  of  life. 

In  the  ciicumscribed  state  of  our  commerce,  this  country 
is  very  well  worth  the  attention  of  Great  Britain.  In  re- 
turn for  our  coarse  fabrics,  we  might  procure  such  articles 
as  Iceland;  under  proper  management,  uould  afford  in 
great  plenty  ;  such  as  fish,  oil,  feathers,  and  sulphur,  the 
scarcity  ot  wh.ich  last  article  has  been  such  as  to  have  al- 
ready attracted  the  attention  of  parlian.ient. 

MFDICAL  AND  CHI-MICAL  LECTURES. 

Dr.  CLUTTRiiiiccK  will  begin  his  Summer  Course  of 
Lectures  on  the  Theory  and  Practice  of  Physic,  Materia 
^'ledica,  and  Chemistry,  on  Mond<iy,  June  the  4th,  at  a 
quarter  before  Ten  in  the  morning,  at  his  house,  No.  l, 
Crescent,  New  Bridge  Street;  where  fuither  particulars 
may  be  had. 

Mr.  TAU^'TOX  ^^.'C'A  commence  his  Sum>mer  -  Course  of 
Lectures  on  x^nalomy,  Pnysiology,  Pathology,  and'Sur- 
rery,  on  Saturday,  IV'Jay  25th,  -IS  10,  at  8  o'clock  in  the 
eve'ninir  precisely.  The  Lectures  will  be  continued  every 
succeeding  T-^-iesday,  Thursday,  and  Saturday^  at  the  same 
hour,  untd  the  completion  of  the  Course. 

Ill  the  above  Course  of  Lectures  it  is  proposed  to  take  a 

couipie^ 
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comprehensive  view  of  the  structurt;  and  csconomv  of  tlie 
jiving  body,  and  to  consider  the  causes,  svinptoins,  natiirc, 
and  ircatn^ent  of  surgical  diseases,  with  the  mode  of  per- 
forming the  dirierent  surgical  operations  :  forniincr  a  com- 
plete course  ot  anatomical  and  physiolocrical  instruction, 
for  the  medical  or  surgical  student,  the"  artist,  the  profes- 
sion.! or  private  gentleman. 

An  ample  field  for  professional  ed-'fication  will  be  afforded 
by  the  opp*:>rtunity  which  pupils  may  have  of  attending  the 
clinical  and  oth<;r  practice  of  both  the  Citv  and  Finsbury 
Dispensaries. 

Particulars  may  be  had  on  applying  to  Mr.  Taunton,  Gre- 
ville-Sireet,  Hatton  Garden. 

LIST    OF    PATENTS     FOR    NEW   INVENTIONS. 

To  Frederick  Koenig,  of  Camden  Town,  in  the  county 
of  Middlesex,  printer,  for  a  method  of  printing'-  by  means 
of  machinery. — March  29,   IS  10. 

To  Jonathan  Ridgway,  of  Manchester,  plumber  and 
glazier,  for  an  improved  method  for  preparing  rollers  and 
blocks  used  for  calico  printing. — April  6. 

To  John  Stancliffe,  of  Caius  College,  Cambridee,  ba- 
chelor of  physic,  for  certain  improveirjents  in  apparatus 
for  combination  and  condensation  of  gases  and  vapours  ap- 
plicable to  processes  of  distillation. — April  6. 

To  John  Woodhouse,  of  Bromsgrove,  in  the  county 
of  Worcester,  for  several  improvements  relative  to  canals*. 
—April  6. 

To  William  Spcer,  late  of  the  city  of  Dublin,  but  now 
of  the  city  of  Westminster,  esq.,  for  a  new  or  improved 
method  or  process  of  increasing  the  infiammabiliiv  and 
combustibility,  and  of  improving  the  light  of  oils  used 
for  burning,  particularly  applicable  to  the  oils  refined  ac- 
cording to  the  patent  process,  which  will  also  improve  oils 
refined  according  to  the  patent  process,  and  oils  when  used 
for  burning. — April  6.        ♦ 

To  Jauies  Fussel,  of  Mells,  near  Frome,  in  the  county 
of  Somerset,  iron  manufacturer,  for  a  method  of  makino- 
and  working  foige  and  other  bellows. — April  6. 

"J^o  Charles  Frederick  Davis,  of  the  parish  of  Itchcombe, 
in  the  county  of  Gloucester,  clothier,  for  an  improvement 
in  the  manufacture  of  woollen  cloth. — April  6. 

To  William  Parr,  of  the  Portland  Hotel,  Great  Portland 
Street, .  in.  the  county  of  Middlesex,  esq.,  for  his  improved 
gunpowder.-^  A  pril  11. 

METEORO- 
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Meteorology, 
meteorological  table, 
By  Mr.  Carey,  of  the  Strand, 
For  April  1810. 


Thermometer. 

1   J/i 

Dav^  of 

Month. 

u    — 

o 

Heieht  of 

the  Ba:om. 

Inches. 

O  c  — 

- 

Weatlicr. 

March  27 

44 

4  2° 

29'59 

0 

Rain 

28 

44 

50 

40 

•78 

22 

Fair 

29 

40 

51 

39 

•90 

20 

Showery 

30 

40 

49 

42 

•85 

25 

Cloudy 

31 

43 

51 

45 

•62 

0 

Showery 

April     1 

45 

49 

42 

•40 

0 

Showery 

2 

40 

45 

40 

•72 

15 

Cloudy 

3 

43 

56 

46 

•60 

21 

Cloudy 

4 

45 

47 

39 

•30 

0 

Rain 

5 

37 

47. 

45 

•69 

36 

Fair 

6 

42 

45 

42 

•22 

0 

Stormy 

7 

41 

53 

43 

•30 

31 

Cloudy 

& 

44 

51 

43 

•58 

20 

Cloudy 

9 

45 

48 

44 

•45 

0 

Rain 

10 

44 

42 

39 

'55 

0 

Rain 

11 

37 

42 

36 

•65 

5 

Showery 

12 

33 

41 

34 

•90     • 

25 

Cloudy 

13 

34 

42 

35 

•89 

20 

Cloudy 

14 

36 

47 

39 

•81 

26 

Cloudy 

15 

44 

49 

40 

•71 

36 

Fair 

16 

39 

47 

40 

•48 

10 

Showery 

17 

42 

52 

45 

•64 

20 

Showery 

IS 

48 

56 

46 

•70 

35 

Cloudv 

19 

49 

57 

47 

•SO 

42 

Fair 

20 

48 

57 

45 

30-10 

39 

Fair 

21 

49 

59 

47 

•17 

46 

Fair 

22 

50 

63 

54 

'16 

40 

Fair 

23 

54 

6C) 

55 

•20 

39 

Fair 

24 

54 

63 

44 

•15 

40 

Fair 

25 

44 

58 

43 

•14 

57 

Fair 

26 

47 

59 

45 

•12 

65 

Fair 

N.B.  The  Barometer's  height  is  taken  atone  o'cJock. 
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LIT  I.  Description  of  an  improved  Apparatus  for  the  De- 
composition of  Potash  and  Soda,  By  William  Johns, 
Esq. 

To  Mr.  Tilloch. 

SiRj,  JL  HE  publicity  of  the  Philosophical  Magazine  in- 
duces me  to  transmit  for  inseition  the  following  account 
of  some  successfj.ll  attempts  to  repeat  the  briUiant  experi- 
ments of  professor  Davy/  in  the  decomposition  of  potash 
.  and  soda,  on  a  more  oeconomical  plan  than  has  before  been 
suggested*,  and  which  I  hope  will  enable  your-readers  to 
obtain  potassium,  Sec.  for  their  use  at  a  very  moderate  ex- 
pense. 

I  am  yours,  &c.  ;^^* 

April  16,  IP  10.  William  Johns.  , 

No.  3,  Orford  Raw,  Kent  Road.  .         i3l 

EabTLy  in  the  present  year,  wishing  to  decompose  potass 
with  the  bent  gun-barrel  as  is  done  at  the  Royal  Institution, 
and  not  enjoying  the  ample  resources  of  its  €iXc^lleiH  che- 
mical professor;  it  became  a  desideratum  to  construct  an 
apparatus,  which  might  serve  for  th^  repetition  of  the  ex- 
periment, instead  of  cutting  the  gun-barrel  in  pieces,  as  ia 
the  method  before  in  use, — a  practice  attended  with  consi- 
derable expense,  and  which  could  not  but  check  the  ardour  of 
those  wh(j  are  fond  of  chemical  researches,  and  prevent  the 
frequent  repetition  of  the  experiment;  the  disappointment 
resulting  from  an  unsuccessful  experiment  being  always 
much  heightened  when  accompanied  with  the  loss  of  ap 
expensive  apparatus. 

Having  succeeded  in  constructing  an  apparatus  simple 
and  efficient,  and  which  has  met  the  approbation  of  several 
eminent  chemists,  I  herewith  send  you  a  drawing  and  de- 
scription of  it.  ,, 

The  apparatus  consists  of  a  common  gun-barrel  with 
one  bend,  and  one  of  the  ends  inclining  downwards  a  little. 
The  inclining  straight  part  is  cut  off  from  the  bent  portion 
at  about  three  inches  distance,  is  ground  into  it,  being 
made  to  fit  air-tight.  Underneath  is  a  small  thin  iron  tube 
open  at  both  ends,  made  a  little  conical,  which  when  the  ap- 
paratus is  taken  to  pieces  is  placed  within  the  interior  of  the 
straight  piece,  one  half  of  it  going  into  this  part;  the  other 
will  be  received  in  the  opposite  part,  when  the  apparatus  is 
again  put  together.     This  small  tube  is  to  collect  the  potas- 

*  See  Phil.  Mag.  vol.  xxxii.  p.  276. 

'vol.  35.  No.  143.  May  1810.  X  f;iuci 
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sium  in,  and  which  purpose  it  answers  exceedingly  well, 
obviating  an  inconvenience  and  waste  which  sometimes 
happen  from  its  being  dispersed  through  the  barrel. 

In  the  iirst  apparatus  which  I  had  constructed  on  this 
plan,  I  had  the  parts  made  to  screw  together  :  this  answered 
extremely  well^  but  it  possesses  no  advantage  over  a  ground 
joint,  and  is  more  expensive.  .   '.  ^     u    •      «  i 

The  first  attempt  to  use  this  apparatus,  I  obtained  less 
than  ^Ocrrains  of  the  potassium  :  this  was,  however,  encou- 
ragemem,  my  apparatus  being  in  every  respect  perfect  as 
when  I  began  the  process  ;  it  .served  me  twelve  times  very 
completeiv,  and  in  the  last  experiment  I  collected  140 
c-rains  of  the  metalloid  from  eleven  drachnis  troy  ot  the  al- 

kali.  .     :  .  /•.     4 

Having  succeeded   in   preserving    my  apparatus    (it   at 

length  was  melted  in  a  small  place,  the  lute  having  fallen  oti 

in  the  process),  my  object   wrr^  to   substitute  the  common 

caustic  potass  instead  of  ihe  pure. potass  which  had   been 

rrenerally  used.     I  tried  it ;  and  to  my  satisfaction  obtained 

the  result  just  rhentioned.     At  this  I  \vas  much  pleased,^ 

the  kali  purum  being  sold  at  one  eighth  of  the  price  ot 

Ihe   pure  pctass.     In  my  subsequent  experiments   twelve 

-drachms  vielded  the  ortraordinary  produce  ot   170  grains, 

■the  apparatus  being  taken  out  K>f  the  fire  entirely  free  from 

beina:  acted  on. 

Bavins:  attempted  the  caustic  sodi  alone,  and  not  sue- 

^ceedirijr  with  it,  I  used  the  proportions  of  two  drachms  ot 
sod  1  to  six  drachms  of  potass,  and  obtained  60  grants  ot  a 
beautiful  compound  nearly  fluid,  of  considerable  lustre, 
and  which  lustre  was  inconsiderably  diminished  some  days 
aft^r ;  it  nearly  floated  in  the  naphtha,  being  apparently  ot 

-the  same  specific  gravity. 

-  From  one  part  of  soda  to  seven  of  potass,  the  proportion 
used  by  Mr.  Daw  in  a  similar  experiment,  I  obtained  from 
ten  drachms  150  grains  of  metalloids,  in  appearance  resem- 
bling- quicksilver ,^tquallv  fluid  at  a  low  temperature,  though 
witlf  this  striking  difference,  of  less  specific  gravity  than 
some  verv  pure  naphtha,  in  which  it  floated. 

The  furnace  I  use  is  the  common  black-lead  crucible, 
about  eicvht  inches  diameter;  I  generally  leave  off  the  upper 
section  as  well  as  the  flue.  The  furnace  used  at  the  in- 
stitution  is,  if  I  do  not  mistake,  above  20  inches.  Ih^ 
double  bellows  are  small  in  proportion,  about  36  inches 

by  14  inches.  ,  ,  . 

In  performing  the  experiment,   it  may  be  observed  m 

addition  to  what  has  been  said,  I  leave  the  stopper  out  ot 

!•'  the 
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the  potass  tube  till  near  the  end  of  the  process,  bring  it  to 
a  red  heat,  before  any  of  the  alkali  is  supplied;  then  the 
iron  turnings  being  at  a  white  heat,  I  introduce  pieces  of 
.the  potass  in  succession;  these  are  inmiediately  brought 
into  igneous  fusion,  admitting  of  part  of  the  water  contained 
in  it  to  pass  off,  and  in  this  state  it  drops  down  on  the 
iron.  When  the  last  portion  is  introduced,  and  this  also 
is  become  red  hot,  the  stopper  is  put  into  the  tube  and 
luted  over.  This  is  all  done  m  less  than  ten  minutes,  from 
the  first  supplying  of  the  potass  tube  with  alkali :  at  the 
other  end  a  glass  tube  passes  down  into  some  olive  oil : 
here  the  hydrogen  escapes,  often  in  a  state  of  brilliant  com- 
bustion, and  potassium  deposits  in  the  glass  tube :  this 
however  should  be  prevented  by  wet  cloths  applied  to  the 
straight  part  of  the  gun -barrel. 

Description  of  the  Drawing  (Plate  IX.) 

A.  Potass  tube. 

B.  Stopper  to  be  put  in  at  the  end  of  the  process, 

C.  The  situation  of  the  iron  turnings. 

D.  The  fire-place. 

E.  The  gyrate. 

F.  The  pipe  of  the  bellows. 

G.  Straight  part  ground  to  the  bent  part. 

H.  Thm  iron  lube  to  be  placed  within  the  joint,  to  collect 
the  potassium. 

I.    Glass  tube. 

K.  Olive  oil. 

*L.  The  part  where  the  gun-barrel  begins  to  decline  -down- 
ward. N.  B.  This  inclination  should  conimcnce 
precisely  at  the  point  where  the  tube  emerges  from 
the  furnace,  to  prevent  the  poUissium  fron?  flowing 
back  on  the  iron  turning's. 

M.  Stop-cock  screwed  into  \  socket  fixed  in  the  jrun- 
barrel,  which  is  shut  the  moment  gas  ceases  to  be 
given  off,  and  which  is  known  by" the  consequent 
absorption*. 


LIV.  On  the  Composition  and  Decomposition  of  "Forces. 
Translated  from  *' Traite  elementaire  de  Statique,  par 
Gaspard  Monge;''  Z-y  JV/r.  W.  Marrat,  of  Boston^ 
Lincolnshire^ , 

1.     When  a  force  P,  (fig.  i  and  <2,)  applied  to  a  deter- 
mined point  C,   of  the  solid  body  AB,  draws,   or  pushes 

*  Communicated  by  Mr.  Marrat. 

X  2  this 
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this  body  in  any  dircciion  CF ;  we  maybe  permitted  to 
consider  this  force  as  if  it  were  applied  to  anv  other  point 
D,  in  the  hody,  which  is  in  the  direction  of  this  force. 

For  as  the  several  points  of  the  bodv  which  are  in  the 
right  line  CF  can  neither  approach  towards  nor  recede 
from  one  another,  it  is  evident  that  no  poirtt  whatever  in 
this  line  can  move  without  moving  all  the  ot^iers,  in  the 
same  manner  as  if  the  force  were  immediately  applied  to 
them. 

We  may  also  be  pertnitted  to  consider  the  force  P  as  if 
it  were  applied  to  any  other  point  G  out  of  the  hod?/,  in  the 
direction  of  the  force,  provided  that  this  point  be  invariably 
attached  to  the  body. 

2.  It  follows  then,  that  if  in  the  direction  of  the  force 
P  there  be  found  cither  in  the  body  a  fixed  point  D,  or  out 
of  it  an  immoveable  obstacle  G,  provided  that  in  this  latter 
case  the  obstacle  be  invariably  attached  to  the  bodv,  the 
force  will  be  destroyed^  and  the  body  remain  at  rest;  for 
we  may  regard  the  force  as  inmiediately  applied  to  the  fixed 
point,  and  its  effect  will  be  destroyed  by  the  resistance  of 
that  point. 

3.  Reciprocally,  if  the  force  P  applied  to  the  body  AB 
be  destroyed  by  the  resistance  of  a  single  fixed  point,  this 
point  will  be  found  in  the  direction  of  the'force;  for  this 
point  could  not  destroy  the  effect  of  the  iorce  unless  it 
opposed  the  motion  of  the  point  of  application  C,  and  it 
could  not  prevent  this  motion  unless  it  were  in  the  right 
)ine  in  which  the  force  tends  to  move  the  point  of  appli- 
cation. 

AXIOMS. 

T. 

4.  A  point  cannot  move  several  ways  at  once. 

5.  Therefore,  when  several  forces  differently  directed  are 
applied  at  the  same  time  to  the  same  point,  this  point  either 
reniains  at  rest,  or  it  moves  in  a  single  direction,  in  the 
same  manner  as  if  it  were  moved  by  a  single  iorce  in  that 
direction,  capable  of  producing  the  same  effect. 

6.  Thus,  whatever  may  be  the  number  and  direction  of 
forces  applied  at  the  same  time  to  the  same  point,  there 
aUvavs  exists  a  single  force  which  can  move  it,  or  which 
tends  to  move  it,  in  the  same  manner  as  all  the  forces  to- 
gether. This  single  force  is  called  the  resultant,  and 
ihe  several  forces  which  compose  the  system,  and  act  all 
together,  are  called  composants.  The  operation  by  which 
>vc  seek   the  resultant  of  several  given  composant  forces, 

i.5 
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ii  called  the  composition  of  forces,  and  that  by  which 
we  find  the  composants  when  we  know  the  resuhant,  is 
called  the  decomposition  of  fohces-. 

II. 

7.  Two  forces  equal  and  directly  opposite,  applied  at  the 
same  time  to  the  same  poilit,  destroy  each  other  and  are 
in  equililrio.  Reciprocally,  when  two  forces  are  in  equili- 
brio,  they  are  equal  and  directlv  opposite. 

8.  If,  therefore,  several  forces  differently  directed  are 
applied  to  the  same  point,  to  produce  an  equilibrium,  that 
is  to  destroy  the  effect  of  their  resultant,  we  must  apply  to 
this  point  a  single  force  equal  to  their  resultant,  and  di- 
rectlv opposite  to  it;  or  else  we  must  apply  several  forces' 
the  resultant  of  which  may  be  equal  and  directly  opposite 
to  the  resultant  of  the  first. 

9.  Reciprocally,  when  several  forces,  differently  directed, 
and  applied  to  the  same  point,  are  in  equilibrio,  their  re- 
sultant is  nothinof,  or,  which  comes  to  the  same,  any  one 
of  these  forces  is  equal  and  directlv  opposite  to  the  result- 
ant of  all  the  others,  or  lastlv  the  resnltant  of  anv  number 
of  forces  is  equal  and  directly  opposite  to  the  resultant  of 
all  the  others. 

TIT. 

10.  If  several  forces  applied  to  the  same  point  have  all 
the  same  direction,  and  all  act  the  same  wav,  the  effect 
produced  upon  this  point  is  the  same  as  would  be  produced 
by  a  single  force  equal  to  their  sum,  acting  the  same  wav, 
and  in  the  same  direction ;  consequently  this  single  force  is 
their  resultant. 

11.  Hence,  to  produce  an  equilibrium  wiii.  all  these 
forces,  we  must  apply  to  the  same  point,  and  in  an  oppo- 
fite  direction,  a  force  equal  to  their  sumi^  for  this  force 
will  be  equal  and  directly  opposite  to  their  resultant. 

12.  It  follows  then.  First,  that  when  two  unequal 
forces  are  applied  to  the  same  point,  but  in  opposite  di- 
rections, the  resultant  will  be  in  the  direction  of  the  greater^, 
and  equal  to  their  difference.  For  the  greater  of  these  two" 
forces  may  be  considered  as  composed  of  two  forces,  di- 
rected the  same  way,  one  of  which  is  equal  to  the  less  an.d 
the  other  equal  to  their  difference;  now  of  these  two  latter 
forces,  the  first  is  destroyed  by  the  less  (7) ;  therefore,  there 
remains  to  move  the  point,  only  the  difference,  which  acts 
in  the  same  direction  as  the  greater. 

13.  Secondly.  That  if  ever  so  many  forces  be  applied 
to  the  same  point,  some  of  which  act   one  way  and  the 

*  English  authors  call  this  resohdi'.'n  of  forces. 
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others  the  contrary;  after  having  found  the  sum  of  all  those 
which  act  one  way,  and  also  the  sum  of  all  those  which 
act  the  contrary  way,  the  resultant  of  all  these  forces  is 
eqH.ial  to  the  difference  of  these  sums^  and  is  directed  the 
same  way  as  the  greater. 

14.  Therefore,  to  produce  an  cOjuilibrium  with  all  these 
forces,  we  must  apply  to  the  same  point,  and  in  the  di- 
rection of  the  less  sum,  a  force  equal  to  the  difference  of 
the  sums.  For  this  force  will  be  equal  and  directly  oppo- 
site to  their  resultant. 

THEOREM. 

15.  If  to  the  extremities  of  an  inflexible  right  line  AB, 
(fig.  3)  two  equal  forces  P,  O,  be  applied,  both  of  which 
act  the  same  way,  and  the  directions  of  which  AP,  BO,  are 
parallel  to  each  other : 

r.  The  direction  of  the  resultant  R  of  these  forces  is  pa- 
rallel to  AP,  EO,  and  passes  through  the  middle  of  AB. 

2.  The  resultant  is  equal  to  the  sum  P  +  Q  of  these  tw© 
forces. 

Demonstration  of  the  First  Part.  Let  another 
inflexible  right  line  DE  perpendicular  to  the  direction  of 
the  forces  be  invariably  attached  to  the  right  line  AB,  and 
produce  the  direction  of  the  forces  P,  g,  till  they  meet  the 
right  line  DE  in  D  and  E;  we  may  consider  these  forces  a3 
applied  at  D  and  E. 

Divide  DE  into  tv;o  equal  parts  in  C,  and  on  that  side  to 
which  the  forces  tend  to  move  this  right  line  place  an  im- 
moveable obstacle  at  C,  and  the  right  line  ED  will  be  at 
rest ;  for,  the  parts  of  tlie  line  on  each  side  of  the  obstacle 
beins:  equal,  there  is  no  reason  why*  one  of  these  equal 
forces  should  overcome  the  other;  therefore  the  resultant 
will  he  destroyed  by  the  obstacle  C,  or  the  resultant  will 
pass  through  the  point  C  In  the  same  manner  it  may  be 
shown  that  the  direction  of  the  resultant  of  the  two  forces 
passes  through  I,  the  middle  of  any  other  right  line  GH 
parallel  to  DE. 

Therefore,  it  passes  at  the  same  time  through  the 'two 
points  C,  I,  which  are  equally  distant  from  the  direction 
of  the  forces  P,  Q,  of  course  it  is  parallel  to  them^  and 
passes  also  through  the  middle  of  AB. 

Part  II.  The  direction  of  the  two  forces  P,  Q,  and  that 
of  their  resultant  P.,  being  parallel,  we  may  consider  them 
as  concurrino;  in  a  point  at  an  infinite  distance,  and  the 
two  forces  P,  Q,  as  both  applied  to  this  point :  now  the 
resultant  of  two  forces  applied  to  the  same  point  is  equal 
to  their  sum  (10);  therefore  the  resultant  of  the  two  forces 
P,  O,  is  equal  to  the  sum  P-j  Q  of  those  forces. 

lo.  Lor. 
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16.  Cor,  1.  Tq  produce  an  equilibrium  v/ith  the  forces 
P,  Q,  we  have  only  lo  apply  to  the  point  K  a  third  iorce 
equal  to  their  sum,  acting  in  a  contrary  direction,  but  pa- 
rallel to  AP  or  BO :  for  this  third  force  will  be  equal  and 
directly  opposite  to  their  resultant. 

17. 'Cor.  2.  If  after  having  divided  an  inflexible  right 
line  into  anv  number  of  equal  parts,  v.e  apply  to  all  these 
points  of  division  equal  forces  the  directions  of  which  are 
parallel  among  themselves  ;  the  resultant  of  all  these  forces 
passes  th.rough  tb.e  middle  of  the  right  line  in  a  direction 
parallel  to  that  of  the  forces,  and  is'equal  to.  their  sum. 

For  all  the  particular  resultants  of  these  forces  taken  two" 
and  two  at  equal  distances  from  the  middle  of  the  right 
line,  will  pass  throush  the  middle,  in  the  same  direction, 
and  each  resultant  will  be  equal  to  the  two  forces  which 
are  its  composants:  therefore,  the  general  resultant  will 
pass  through  the  middle  of  the  line  (10),  according  to,  the 
same  direchon,  and  will  be  equal  to  the  sum  of  all  the  par- 
ticular resultants^  or  equal  to  the  suca  of  all  the  composants. 

THEOREM. 

18.  If  to  the  extremities  of  an  inflexible  right  line  AB 
(fig.  4.)  two  unequal  forces  P,  O,  be  applied,  the  directions 
of  which  AP,  BQ,  are  parallel  and  act  the  same  wav  : 

1 .  The  resultant  R  is  equal  to  their  sum,  and  its  direction 
is  parallel  to  that  of  the  forces. 

2.  The  point  of  application  C,  of  the  resultant  R,  divides 
the  rioht  line  AB  into  tsvo  parts  which  are  reciprocally 
proportional  to  the  forces ;  or  in  such  a  manner  that 

P  :  Q  :  :  BC  :  AC. 

DEMONSTrvATiON  OF  FiRST  Part.  For  divide  the  right 
line  AB  into  two  parts  in  D,  directly  proportional  to  the 
forces  P,  Q,  and  we  shall  have  P  :  O  :  :  AD  ;  DB. 

Produce  the  inflexible  line  AB  both  ways,  and  make 
AE  =  AD  and  BF— BD,  also  conceive  that  the  two  forces 
P  and  O  are  uniformly  distributed  through  every  point  of 
the  riiiht  line  EF,  and  act  in  directions  parallel  to  the 
direction  of  the  two  forces  P,  Q ;  it  is  evident  that  the 
force  P  will  be  distributed  through  the  part  DE,  and  that 
the  force  Q  will  be  distributed  through  the  part  DF. 

Moreover,  the  force  P  will  be  the  resultant  of  all  the 
forces  distributed  through  ED,  and  O  that  of  all  the  forces 
distributed  throuoh  the'line  DF  (l?!:  hence  the  generaj 
resultant  of  all  the  forces  uniformly  distributed  through 
the  line  EF,  will  pass  through  C,  the  middle  of  EF,  and 
according  lo  a  direction  parallel  to  the  direction  oi  the 
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coraposants,  and  is  equal  to  their  sum:  therefore,  the  re- 
sultant of  the  forces  P,  O,  is  equal  to  their  sum,  and  its 
direction,  which  passes  through  C,  is  parallel  to  BO  or  AP. 

2.  The  right  line  AB  being  the  half  of  EF,  we  have 
AB  =  EC,  and  by  subtracting  from  each  of  these  equal 
q""uantitics  the  part  AC,  which  is  common,  we  have  BC^ 
EA=AD. 

Also,  because  AB  =  CF,  by  taking  away  the  common 
part  CB,  we  have  AC  =  BF  =  BD,  and  because_,  bv  suppo- 
sition, P  :  O  :  :  AD  :  DB, 
we  shall  have P  :  O  :  :  BC  :  AC. 

But  the  resultant  of  the  two  forces  P,Q,  has  been  proved 
to  pass  through  C:  hence  the  point  of  application  of  this 
resultant  divides  the  right  line  AB  into  two  parts  which 
are  reciprocally  proportional  to  the  two  forces. 

19.  Co? ,  1.  Therefore,  to  produce  an  equilibrium  with 
the  two  forces  P,  O,  we  must  divide  the  rio-ht  line  AB  in 
C,  so  that  the  two  parts  may  be  reciprocally  proportional 
to  these  two  forces,  and  apply  to  the  point  C  a  third  force 
equal  to  the  sum  P  +  O,  in  a  contrary  direction  but  parallel 
to  AP  or  BO, 

20.  Remark.  If  the  relation  of  the  forces  P,  O,  and 
the  length  of  the  right  line  AB  be  given  in  numbers,  and 
we  want  to-  determine  the  distance  of  the  point  C  from 
A  or  B,  the  proportion 

P  :  Q  :  :  EC  :  AC 
cannot  be  immediately  applied,  because  in  this  proportion 
we  only  know  the  two  firsT;  terms :  but  since 
P  :  O  :  :  BC  :  AC, 
by  composition  P  +  O  :  Q  :  :  EC+AC=AB  :  AC; 
also     P  +  y  :  P  :  :  AB  :BC; 
in  each  of  which  the  three  first  terms  are  given. 

21.  Cor.  2.  When  a  single  force  R  is  applied  to  a  point 
G,  in  the  inflexible  right  line  AB,  we  can  always  resolve 
it  into  two  others  P,  O,  which  being  applied  to  the  two 
given  points  A,  B,  and  directed  parallel  to  RC,  will  pro- 
duce the  same  effect;  for  the  force  R  may  be  divided  into 
two  parts  which  are  reciprocally  proportional  to  the  line 
AC^  BCj  by  means  of  the  two  following  proportions 

AB : BC  :  : R  :  P 
'^'  AB:Aa::R:0. 

In  each  of  which  we  know  the  three  first  terms.  And 
the  resultant  of  the  two  forces  P,  Q,  has  the  same  quantity 
and  direction,  and  acts  the  same  way  as  the  force  R. 

22.  Cor.  s.  Every  thing  being  (in  fig.  5)  as  in  the  pre- 
ceding corollary,  if  we  apply  to  the  point-  C,  of  the  right 

line 
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line  AB,  a  force  S  equal  and  directly  opposite  to  the  re- 
sultant of  the  two  forces  P,  O,  in  such  a<ln;^.lne^  that  S  =  R 
=  P4-Q:  the  three  forces  P,  O,  S,  "will  be  in  equilibrio 
(ly),  and  either  of  the  two  forces  P,  g,  may  be  regarded 
as  equal  and  directly  opposite  to  the  resultant  of  the'^other 
two.  Hence  the  resultant  of  two  forces  S^  O,  o^  which 
the  directions  are  parallel,  and  which  act  contrary  wavs,  is 
a  force/?,  equal  and  directly  opposite  to  the  force  P.  Now 
the  force  P  is  equal  to  the  difference  of  the  forces  S,  Q, 
and  acts  in  a  direction  contrary  to  that  of  the  greater  S  of 
these  two  forces;  therefore,  1.  The  resultant  p  of  the  two 
forces  S,  g,  is  rqual  to  their  difference  S— g,  and  it  acts 
the  same  way  as  the  greater,  in  a  direction  parallel  to  that 
of  these  two  forces. 

Moreover  we  have  P  ^  g  or  S  :  O  :  :  AB  :  AC  (20). 

2.  The  distances  of  the  point  a"  of  application  of  this 
resultant  from  the  two  points  C,  B^  are  reciprocally  pro- 
portional to  the  forces  S,  g. 

23.  Remark.  If  the  ratio  of  the  two  forces  S,  O,  and 
the  length  of  the  right  line  EC  are  given  in  nimibers, 
and  we  would  find  the  distances  of  the  point  A  from  the 
points  B,  C,  the  preceding  proportion  cannot  be  directly 
applied,  because  in  this  proportion  we  know  only  the  two 
first  terms;  but  from  it  we  easily  deduce  this  by  division 

-of  ratios;  viz.  S-g  :  g  ;  :  AB-AC  or  BC  :  AC 
in  which  we  know  the  three  first  terms. 

We  find  the  distance  AB  bv  this  other  proportion, 
S-O  :S::  AB-AC  or  bC:AB. 

24.  Cor.  4.  If  the  two  forces  S^  g,  the  directions  of 
which  are  parallel  and  which  act  contrary  wavs,  are  equal 
between  themselves,  1.  their  resultant  P, 'which  is  equal  lo' 
^  — 6?  (22)  beccmes  nothing;  2.  in  the  proportion  S  — O  : 
g  :  :  BC  :  AC,  the  second  term  being  indefinitely  g^x^ai 
with  respect  to  the  first,  which  is  nothing,  the  fourth  Term 
AC  is  also  indefinitely  great  with  respect  to  the  third. 
Therefore,  the  point  A  of'^application  of  the  resultant  P  is 
at  an  indefinite  distance  from  the  point  C.  Hence,  to 
produce  an  equilibrium  with  the  forces  S,  g,  we  must'ar>- 
ply  to  the  inflexible  right  line  a  force  equal  no;hino;,  tiie 
direction  of  v.hich  passes  at  an  indefinite  distance:  This  is 
not  absurd,  but  it  cannot  he  executed. 

We  see  then  that  it  is  impossible,  by  means  of  a  single 
force,  to  produce  an  equilibrium  with  two  equal  forces  xbt 
directions  of  which  are  parallel  and  which  act  contrarv 
ways  ;  but  by  means  of  two  forces  we  .can  produce  vvith 
them  an  equilibrium  in  an  indefinite  number  of  wavs. 

PKOBLE^ 
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PROBLEM, 

25.  Any  ninnber  oi"  forces  P,  Q,  E,  S,  &c.  the  directions 
of  which  are  parallel,  and  which  act  the  same  way,  being 
applied  to  the  points  A,  B,  C,D,  &c.  given  in  position^ 
(fiir.  6)  and  coiuiccted  in  an  invariable  manner;  lo  deter- 
iiVine  thic  resultant  of  all  these  forces. 

Solution.  Take  any  two  of  the  forces,  as  P,  Q,  anci 
determine  (20)  their  resultant  T;  this  resultant  will  be 
equal  to  P-i  Q,  and  its  direction  will  be  parallel  to  that  of 
the  two  ibrces  P,  Q,  and  we  find  its  point  of  application 
E  by  tlie  lollowing  proportion,  P-f  O  :  Q  :  :  AB  :  AE. 

Instead  now  ol"  the  two  forces  P  and  O  we  may  substitute 
their  resultant  T,  and  havmg  drawn  the  light  line  EC,  we 
must  determine  the  resultant  V  of  the  two  forces  T,  K ; 
this  resultant  V  will  also  be  that  oF  the  three  forces  P,  Q, 
R ;  its  quantity  equal  to  T-4-R  or  =P  +  0  +  R,  and  its 
point  oh  application  F  will  be  found  by  this  proportion, 
T  +  R  or  P-i-g  +  R  :  R  :  :  EC  :  EF. 

Instead  of  the  three  forces  P,  Q,  R,  we  may  now  substi- 
tute their  resultant  V,  and  after  having  drawn  the  right 
line  FD,  we  must  find  the  resultant  X  of  the  two  forces 
V,  S  ;  this  resultant  X  will  be  that  of  the  four  forces  P.  O, 
R,  S,  and  its  quantity  equal  P-f  O-j-R  +  S  ;  and  we  deter,- 
mine  upon  FD  its  point  of  application  G,  by  the  propor- 
tion, V  +  S  or  P  +  Q-fR  +  S  :  S  :  :  FD  :  FG. 

In  the  same  manner  we  m.ay  proceed  for  any  number  of 
forces  whatever,  and  the  quantity  of  the  last  resultant  will 
be  equal  to  the  sum  of  all  the  forces  in  rhe  system. 

26.  Cor.  1.  Hence,  by  supposing  that  the  point  G  is 
invariably  connected  to  the  points  A,  B,  C,  D  . . .  we  shall 
have  an  equilibrium  with  all  the  forces  P,  O,  R,  S  . .  .  by 
applying  to  the  point  G  a  force,  the  direction  of  which-  is 
parallel  lo  that  of  the  original  forces,  which  acts  the  contra- 
ry way,  and  which  is  equal  to  their  sum  P4-0-|-R  +  Sr... 

27.  Cor.  2.  IF  amonc;  the  forces  P,  O,  R,  S, , .  .the  di- 
rections of  which  arc  parallel,  some  of  them  act  one  way 
and  the  remainder  the  contrary  way  ;  we  first  determine  the 
particular  resultant  of  those  which  act  oneway,  and  then 
tlie  particular  resultant  of  all  those  which  act  the  contrary 
way.  For  all  the  forces  being  reduced  to  two  acting  in 
opposite  directions,  in  determining  by  art.  23  the  result- 
ant oF  these  two  forces  we  have  the  general  resultant, 
and,  consequently,  the  force  which,  if  applied  in  a  contrary 
direction,  would  keep  the  whole  in  equilibrio.  The  ge- 
neral resultant  being  equal  to  the  difference  between  tlie 

tw<» 
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two  particular  resultants  (2^2),  and  each  of  these  being 
equal  to  the  sum  of  those  which  compose  it  (25).  it  fol- 
lows that  the  general  resultant  is  equal  to  the  excess  of  the 
sum  of  i!ie  forces  which  act  one  way,  above  the  sum  of 
the  forces  which  act  the  contrary  way. 

28.  Cnr.  3.    Tf  the  forces  P,  Q,  R,'S, remain  parallel 

among  themselves,  and  wiihout  champing  in  quantity,  take 
another  direction,  and  become  p,  q,  r,  .?,....,  the  resultant 
/  of  the  two  first  will  still  pass  through  E  and  be  equal  to 
their  sum  p-f  ^.  Likewise  the  resultant  v  of  the  three 
forces  p,  q^  r  passes  through  the  point  F,  and  is  equal  to 
p4-7  +  ^.  In  the  same  manner  the  resultant  r  of  the  four 
forces  p,  (7,  r,  5  will  pass  through  the  point  G  and  will  be 
equal  to  the  sum  p-~q-{-r-\-s.  Hence  the  aeneral  resultant 
of  all  the  forces  p,  7,  ?*,  5  . .  will  always  pass  through  the 
same  point  as  ihe  general  resultant  of  the  first  forces  P,  Q, 
K,  S,  8cc . .  . . 

We  see  then  that  when  the  quantities  and  the  points  of 
application  of  parallel  forces  remain  the  same,  the  resultant 
of  these  forces  always  passes  through  the  same  point  what- 
ever may  be  their  direction,  and  the  quantity  of  this  re- 
sultant is  aKvays  equal  to  their  sum. 

The  point  through  which  the  resultant  of  parallel  forces 
always  passes,  whatever  may  be  their  direction^  is  called 
the  centre  of  parallel  forces . 

It  is  easy  to  perceive  that  if  the  points  of  application 
A,  B,  C,  D, . .  .  of  the  parallel  forces  P,  Q,  R,  S  . . .  .are  ia 
the  same  plane,  the  centre  of  these  forces  is  in  the  same 
plane;  for  this  plane  contains  the  right  line  AB,  and  con* 
sequently  the  point  E  in  this  right  line,  which  is  the  centre 
of  the  forces  P,  O  :  it  contains  also  the  right  line  P:^C,  and 
of  course  it  contains  the  centre  F  of  the  forces  P.  O,  R : 
It  also  contains  the  right  line  FD,  and  consequently  it  con- 
tains the  centre  G  of  the  forces  P,  Q,  R,  S  ;  and  so  on. 

If  the  points  of  application  are  in  the  same  right  line, 
we  can  demonstrate  in  the  san:e  manner  tliat  the  centre  of 
parallel  forces  is  in  the  same  right  line. 

THEOREM. 

29.  Two  forces  applied  to  the  same  body  cannot  have 
a  resultant,  unless  their  directions  concur  in  the  same 
point,  and  are  contained  in  the  same  plane. 

Demonstration.  When  the  directi(ms  of  two  forces 
do  not  concur  in  the  same  point,  thev  cannot  be  considered 
as  destined  to  move  a  single  point ;  therefore  a  single  force 
cannot  produce  the  siune  effect,  and  con5<;qnenlly  they  have 
«u  resultant.  theoriiM* 
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THEOREiM. 

30.  If  the  directions  of  two  forces  P,  O,  applied  to  two 
points  c\,  B,  (lig.  7  and  S)  of  the  same  body,  are  contained 
in  the  same  plane  and  concur  in  a  certain  point  D  : 

Istly.  The  direction  of  the  resultant  of  these  forces  will 
pass  through  the  point  of  concourse  D  3 

gdly.  The  direction  of  the  resultant  is  in  the  same  plane 
as  the  two  forces  P,  Q,  which  are  its  composants. 

Demonstration  of  1.  The  point  D  being  found  in 
the  direction  of  both  the  forces,  if  we  suppose  that  this 
point  is  connected  to  the  body  in  an  invariable  manner, 
we  may  consider  the  two  forces  P,  Q,  instead  of  being  ap- 
plied to  ':he  points  A,  B,  as  applied  to  the  point  D,  and 
that  they  have  no  other  effect  than  a  tendency  to  move 
this  point;  therefore,  their  resultant  may  also  be  consi- 
dered as  havinor  no  other  effect.  Now  a  single  force  can- 
not  act  upon  a  single  point  unless  it  be  immediately  applied 
to  this  point.  Therefore  the  resultant  of  the  two  forces 
P,  Q,  may  be  regarded  as  applied  to  this  point.  Hence, 
the  direction  of  this  force  passes  through  the  point  of  con- 
course of  its- two  composants. 

Demonstration  of  the  2d.     If  at  the  two  points  of 

application  A,  B,  we  conceive  an  inflexiliie  right  line  to  be 

attached,  in  an   invariable  maimer,  thc^pSect^  of  the  two 

forces  PjQ,  and  consequently  that  of  their  rcsuhant,  is  evi- 

dentlv  a  tendencv  to  move  tlie  risht  line  AB.     Kow  a  single 
'  "  v^  ...    — 

force  cannot  move  a  right  line  unless  it  be  immediately 
applied  to  some  point  in  this  line.  Therefore,  the  resultant 
of  the  two  forces  P,  Q,  may  be  consideixd  as  applied  to 
some  point  in  tb.e  right  line  AB.  Hence  the  direction  of 
this  force  passes  at  the  same  time  through  the  point  D,  and 
also  through  a  point  in  the  right  line  A13  ;  it  is  therefore 
comprised  in  the  plane  of  the  triangle  ABD,  determined  by 
the  directions  of  the  two  composants  P,  Q. 

31.  Cor.  It  follows  then  that  if  thrc?  forces  P,  O,  R, 
applied  to  the  same  body,  arc  in  equilibrio  among  them- 
selves, the  directions  of  these  three  forces  concur  in  the 
same  point  D,  and  are  comprised  in  the  same  ])lane. 

For  these  three  forces  being  in  equilibrio,  anyone  of 
thein  is  equal  and  directly  opposite  to  the  resultant  of  the 
other  two ;  consequently  any  two  of  these  forces  have  a 
resultant ;  therefore.  (29)  the  directions  of  these  two  forced 
are  comprised  in  the  same  plane,  and  concur  in  the  same 
point.;  and  the  direction  (30)  of  the  resultant  of  these  two 
forces,   and  consequently  that  of  the   third   force  which 

keeps 
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keeps  them  In  equilibrio,  passes  through  the  nohit  of  con- 
course, and  is  comprised  in  the  plane  determined  by  their 
directions, 

LEMMA. 

3?.  Tf  a  power  P  be  appHed  to  the  circumference  of  a 
circle  moveable  about  its  centre  A  (fig;,  y),  according  to 
the  direction  BP,  which  is  a  tangent  to  the  circle  at  the 
point  B ;  this  power  has  the  same  tendency  to  turn  the 
circle  about  its  centre,  as  if  it  were  applied  to  any  other 
f  oint  C,  and  in  the  direction  CO,  which  is  also  a  tangent 
at  the  point  C. 

THEOREM. 

33.  When  the  directions  of  two  forces  P,  O,  are  in  the 
same  plane,  and  concur  in  the  same  pomt  A  (fig.  10),  li 
we  take  upon  these  directions  the  right  lines  AB,  AC,  pro- 
portional to  these  forces,  in  such  a  maup.er  that 

P  :0  :  :  AB  :  AC; 
and    having  completed  the    parallelogram    AB   DC;    the 
direction  oT  the  resultant  of  these  two  forces  will  be  ac- 
cording to  the  diagonal  AD  of  the  parallelogram. 

Demonstration.  Conceive  for  a  moment  that  tlie 
point  D  is  an  immoveable  obstacle,  and  from  this  point 
upon  the  ding^ctions  of  the  two  forces  let  fall  the  perpendi- 
culars DEj  ]ijE;-jthe  triangles  Bfc^D,  CFD  are  similar, 
because  th^pjgfes  at  B  and  C  being  each  of  them  equal  to 
the  angle  ^F*are  equal  to  each  other;  therefore  we  have 

DC  :  DB  :  :  DF;  DE; 
&  by  the  supposition  P  :  p  :  :  AB  :  AC  or  :  :  DC  :  DB  ; 
therefore,     P  :  y  :  :  DF  :  DE. 

From  the  point  D  as  a  centre,  v;iih  the  radius  DF,  de- 
scribe the  circular  arc  FG,  meeting  ED  produced  in  G; 
then,  regarding  this  arc  and  the  right  line  EG  as  inflexible 
lines  invariably  connected  to  the  point  A;  conceive  that 
the  force  P  is  applied  at  E,  in  the  direction  EP,  and  that  a 
force  M,  equal  to  the  force  Q,  is  applied  to  the  point  G,  in 
a  direction  parallel  to  AP,  and  consequently  in  the  direc- 
tion of  a  tangent  to  the  arc  FG  ;  and  because  the  force 
M  =  Q,  and  DF  =  DG,  we  have 

P  :  M  :  ;  DG  :  DE. 

Therefore  (I8)  the  resultant  of  the  two  parallel  forces 
P,  M,  passes  through  the  fixed  point  D,  and  is  destroyed 
by  the  resistance  of  this  point ;  also  these  two  forces  are 
in  equilibrio  about  this  point. 

Now  the  force  g,  the  direction  of  which  is  a  tangent  to 
the  arc  FG,  and  which  \\'c  may  regard  as  being  applied  to 

the 
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the  point  F  of  its  direction,  tends  to  turn  this  arc  in  the 
same  manner  as  the  force  M  (S^),  and  may  be  substituted 
for  it  in  order  to  counrerbalance  the  force  P:  therefore  the 
two  forces  P,  Q,  are  also  rn  equihbrio  about  the  fixed  point 
D,  and  their  resuhanL  will  be  destroyed  by  the  resistance  of 
this  pointj  and  consequently  the  direction  of  this  resultant 
will  pass  through  the  point  D. 

But  we  have  seen  that  the  resultant  of  the  two  forces 
-P,  O,  passes  through  the  point  of  concourse  A  of  their 
directions  (30)  ;  therefore  this  resultant  will  be  directed 
according  to  the  diagonal  AD. 

34.  Cor.  1.  If  froni  any  point  D  taken  in  the  direction 
AD  of  the  resultant  of  two  forces  P,  O,  we  draw  ihe  right 
lines  DB,  DC^  parallel  to  the  directions  of  these  forces, 
we  shall  have  a  parallelogram  ABCD,  the  sides  of  which 
AB,  AC,  are  proportional  to  the  forces  P,  O;  that  is,  we 
shall  have     P  :  O  :  :  AB  :  AC  or  :  :  DC  :  DE, 

For  if  these  sides  are  not  proportional  to  the  forces,  their 
resultant  will  be  directed  according  to  the  diagonal  oF  the 
parallelogram,  the  sides  of  which  are  proportional  to  these 
forces  (33),  and  not  according  to  AD  3  which  is  contrary 
to  the  supposition. 

35.  Cor.  2.  If  from  the  point  D,  taken  upon  the  di- 
rection AD  of  the  resultant  of  two  forces  P>^,  we  let  fall 
the  perpendiculars  DE,  DF,  upon  the  directions  of  these 
forces ;  these  perpendiculars  will  be  reciprocally  propor- 
tional to  the  forces  P,  Q.  "^V^ 

For  it  has  been  shown  above  (34)   that   P  :  O  :  :  DC  : 
DB  J  and  the  trianiilcs  DBE,  DCF,  being  similar,  give 
DC  :DB :  :  DF  : DE  ; 
thercfoie    P  :  Q  :  ;  DF  :  DE. 

THEOREM. 

ZQ.  When  the  directions  of  two  forces  P,  O,  are  com- 
prised in  the  same  plane,  and  concur  in  a  point  A  (fig.  11); 
if  we  take  upon  these  directions  the  right  lines  AB,  AC, 
•proportional  to  these  forces,  in  such  a  manner  that  we  have 

P:0:  :  AB  :  AC; 
and   having  finished  the  parallelogram  AB  DC;  the  re- 
sultant R  of  these  two  forces  will  be  represented  in  quantity 
and  direction   by  the  diagonal  AD  of  the  parallelograjii; 
that  is,  we  shall  have 

P  :  Q  :  R  :  :  AB  :  AC  :  AD. 
Drmoxstration.     We  have  alreadv  seen  (33)  that  the 
resultant  of  the  two  forces  P,  Q,  will  be  directed  according 
■^o  the  diagonal  AD  of  the  parallelograno ;  it  therefore  re- 

niaips 
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tnains  only  to  show  that  its  qua!itity  will  be  represented  by 
this  diagonal,  "lo  the  point  A  applv  a  torceS  equal  and 
directly  opposite  to  the  resultant  R,  this  torce  will  be  di- 
rected accordiniT  to  tlw?  prolongation  ut  the  diag(Hial  DA, 
ai]d  the  three  torces  P,  Q,  S,  will  be  in  equilibno.  There- 
tore  the  force  O,  will  also  i^e  equal  and  directly  opposite 
to  the  v^sultani  (if  the  two  other  forces  P,  S;  and  conse- 
qiiently  this  last  res^ultaut  will  be  direcied  accordir.g  to  the 
prolo4iea.tion  of  thpe  ria^t  line  CA.  Produce  CA  til)  AH 
=  AC,  2Ti(\  draw  tl>o  ri^iht  li>e  HB,  which  will  be  parallel 
to  ADv  duS  consequently  to  tlie  direction  of  the  force  S, 
ulso  from  H  draw  HK  parallel  to  the  directioli  'o'f  the  force 
P 5  the  two  forces  P,  S,   are  proporlional  to  the  sides  AK, 

AB.  of  the  paralleloeram  ABHK,  (34)  ;  that  is,  we  shall 
have  P  :S^:  :  AB  :  AKor  HB; 

Now  because  ADbH  is  a  parallelogram,  we  have  HB  = 
ADj; -«)bre'over  the  forces  S  and  R  are  equal,  therefore 
-      •  P:R::AB:AD. 

But  bv  snnposition   P  :  O  :  :  AB  :  AC  ; 
thererorv",  by  unitins;  these  two  pro^-ortlons,  we  get 
P  :  Q  :  R  :  :  A3  :  AC  :  AD. 

37.  Cor.  1.  If  the  two  forces  P^  Q,  are  applied  to  the 
point  A,  they  will -be  in  equihbrio  with  a-third  force  applied 
to  the  same  point,  the  direction  of  which  is  DA,  and 
which  is  proportional  to  the  diagonal  AD ;  for  this  force 
will  be  eqnal  fed'^direeily  opposite  to  the  resultant  of  the 
forces  P,  Q. 

If  the  forces  P,  O,  are  applied  to  anv  other  points  of 
tiieir  directions,  there  will  be  an  equilibrium  in  applvmg  to 
any  point  whatev^er  of  the  rigrht  line  AD,  and  in  the  di- 
rection DA,  a  force  proportional  to  AD  ;  i-.ro'.'ided  that 
the  point  of  application  of  this  last  force  be  invariably  con- 
nected to  the  points  of  application  of  the  forces  P,  O. 

3S.  Cor.  2.  We  can  always  decompose  a  force  R.  pven 
in  quantity  and  direction,  into  two  other  forces  i\  O,  di- 
rected according  to  the  given  right  lines  AP,  AO  ;  pro- 
vided that  these  directions  and  that  of  the  force  R,  are 
comprised  in  the  same  plane,  and  concur  in  the  same 
point  A. 

For  let  the  force  R  be  represented  bv  a  part  AD  of  its 
direction,  and  drawing,  throug;;h  the  point  D.  the  ri3;ht 
lines  DC,  DB.  parallello  the  given  directions  AP,  AG,  they 
form   the   parallelogram  ABDC,  the   sides   of   which  AB, 

AC,  represent  the  forces  P,  O;  required  ;  for  (36)  the  re- 
sultant of  these  forces  will  h.ave  the  samcqnaniitv  and.£li- 

rection 
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rection   as  tl.e  force  R.     We   find   the  quantities  of  the 
forces  P,  O,  by  means  of  these  proportions, 

AD:AB::R:P 

AD  :  AC  :  :  K  :  O. 

PROBLEM. 

39.  To  determine  the  resultant  of  anv  number  of  forces 
P,  Q,  R,  S,  bcc.  whose  directions,  comprised  or  not  com- 
prised in  the  same  plane,  concur  in  the  s^me  point  A. 

Demonstration.  Upon  the  given  directions  lay  oB", 
from  the  point  A,  the  lines  AB3  AC,  AD,  AE. .  .  .  pro- 
portional to  the  forces  P,  Q,  R^  S  . .  . .  respectively  j  and 
considering,  at  first,  any  two  of  these  forces  as  P,  O,  and 
completing  the  parallelogram  ABFC,  the  diagonal  AF  will 
represent  the  quantity  and  direction  of  the  particular  re- 
sultant T  of  these  forces  (36). 

Instead  of  the  forces  P  and  O  we  may  now  take  their 
resultant  T,  and  considering  the  two  forces  T,  R,  repre- 
sented by  AF  and  AD,  complete  the  parallelogram  AFGD, 
and  the  diagonal  AG  will  represent  the  quantity  and  di- 
rection of  the  resultant  V  of  the  forces  T,  R,  or  of  the 
three  forces  P,  O,  R.  Again,  instead  of  the  three  forces 
P,  O,  R,  we  may  take  their  resultant  V,  and  considering 
the  two  forces  V,  S,  complete  the  parallelogram  AGHE, 
the  diagonal  of  which  AH  will  represent  the  quantity  and 
direction  of  the  resultant  X  of  the  two  forces  V,  S,  or  of 
the  four  P,  O.  R,  S. 

In  the  same  manner  we  may  proceed  to  determuie  the. 
resultant  of  any  number  of  forces  whatever,  and  the  last 
resultant  will  be  the  general  resultant  of  the  system.   • 

40.  Cor.  If  all  the  forces  P,  O,  R,  S  .  . .  .  are  applied  to 
the  point  of  concourse  A  of  their  directions,  to  produce  an 
equilibrium,  we  must  first  find  the  quantity  and  direction 
of  their  resultant,  and  then  apply  to  the  point  A  a  force 
equal  and  directly  opposite  to  it.  But  if  the  forces  are 
applied  to  other  points  of  their  directions,  invariably  con- 
nected amonfi;  themselves ;  to  produce  an  equilibrium  we 
must  appiv  to  any  point  of  the  direction  of  their  resultant 
a  force  which  shall  be  equal  and  directly  opposite  to  that 
of  their  resultant,  provided  that  the  point  of  application  of 
this  force  be  also-  connected  in  an  invariable  manner  in 
those  of  the  forces  P,  Q,  R,  S  . .  . .. 

PROBLEM. 

41.  To  determine  the  resultant  of  anv  uiimber  of  forces 

P,  Q,  R,  S 
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i^,  O,  R,  S,  &c.  whose  directions  comprised  in  the  same 
plane  do  not  concur  in  the  same  point  j  whose  points  of 
appHcation  A,  B,  C,  D,  &c.  are  connected  together  in  an 
invariable  manner;  and  whose  magnitudes  are  represented 
by  the  parts  Aa,  B/',  Cc,  Dd,  of  their  directions. 

Solution.  After  hav^ing  prolonged  the  directions  of 
any  two  of  these  forces,  such  as  P,  Q,  until  they  have  met 
somewhere  in  a  point  E;  we  lay  off  from  E  to  F  and  from 
E  to  G  the  lines  Aa,  BZ',  representing  these  forces,  which 
will  complete  the  parallelogram  EFeG,  whose  diagonal  Ei? 
will  represent  in  magnitude  and  direction  the  resultant  T 
of  the  two   forces  P,  O,  (36). 

Instead  of  the  forces  P,  Q,  we  take  the  resultant  T,  and 
prolong  its  direction  as  well  as  that  of  the  force  R  until 
they  meet  somewhere  in  a  point  H;  we  lay  off  the  line 
E^  from  H  to  I,  and  the  line  Cc  from  H  to  K ;  which  will 
complete  the  parallelogram  HI/zK,  whose  diagonal  H^ 
will  represent  in  magnitude  and  direction  the  resultant  V 
of  the  two  fwrces  T,  R,  which  will  also  be  that  of  the 
three  forces   PjQ,  R. 

In  the  same  manner,  instead  of  the  three  forces  P,  g,  R, 
we  take  their  resultant  V,  and  prolong  its  direction  as 
well  as  that  of  the  force  S  until  they  meet  in  a  point  L ; 
then  laying  off  from  L  to  M  and  from  L  to  N  the  lines 
H/z,  Dcf,  which  represent  the  forces  V^and  S,  they  complete 
the  parallelogram  LM/N,  whose  diagonal  L/  will  represent 
the  resultant  X  of  these  two  forces,  which  is  also  that  of 
the  four  forces  P,  O,  R,  S. 

By  proceeding  thus  we  may  find  the  magnitude  and  di- 
rection of  the  general  resultant  of  all  the  proposed  forces, 
whatever  may  be  their  number. 

42.  Cor.  Therefore  when  several  forces,  directed  in  the 
same  plane,  are  applied  to  points  connected  together  in  an 
invariable  manner,  these  forces  have  always  a  resultant;  so 
that  it  is  possible  to  make  them  in  equilibrium  by  means 
of  one  force  only  ;  except  in  the  case  where  the  direction  of 
one  of  these  forces  bemg  parallel  lo  that  of  the  resultant 
of  all  the  others,  this  force  and  this  resultant  are  equal  to 
each  other,  and  act  in  contrary  directions  :  for  we  have  seen 
(24)  that  then  to  make  them  in  equilibrium  it  is  necessary" 
to  apply  a  force  of  nothing,  whose  direction  should  pas? 
to  an  infinite  distance;  which  is  impracticable. 

THEOREM. 

43.  If  three  forces  P,  Q,  R,  have  their  magnitudes  and 
directions  represented  by  the  three  edges  AB,  At^  ADjCon*- 
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tiguous  to  the  same  angle  of  a  parallelopipedon  ABFEGD, 
ill  such  a  way  that  P  :  Q  :  K  :  :  AB  :  AC  :  AD,  their  re- 
sulianr  S  will  be  represented  in  magnitude  and  direction  by 
the  (iidional  x\E  of  the  parallelopipedon  contiaumis  to  that 
angle,  and  ue  shall  have  P  :  g  :  R  :  S  :  :  A3^  AC  :  AD  ; 
AE.  . 

Demonstration.  On  the  face  ABFC,  which  contains 
the  directions  ot  ttie  two  iorces  P,  O,  let  the  diagonal 
AF  be  drawn  ;  let  the  diagonal  DE  also  be  drawn  on  the 
opposite  face  DHEG;  these  tv  o  diagonals  are  parallel  and 
t()ual,  for  the  I'.vo  edges  AY) ,  EF,  of  the  parallelopipedon, 
at  the  extremities  of  which  they  terminate,  are  parallel  and 
equal;  therefore  AFED  will  be  a  parallelogram.  Hence 
the  two  forces  P,  Q.  being  represented  in  magnitude  and 
direction  by  the  sides  AB,  AC,  of  the  face  ABFG,  which 
is  a  parallelogram,  their  resultant  T  will  be  represented  in 
magnitude  and  direction  bv  the  diagonal  AF^  and  we  shall 
hav^e  P  :  O  ;  T  :  :  AB  :  AC  :  AF. 

In  like  manner  the  two  forces  T,  R,  being  represented 
by  the  sides  AF,  AD,  of  the  parallelogram  AFED,  their 
resultant  S,  which  is  also  that  of  the  three  forces  P^Q,  R, 
will  be  represented  by  the  diagonal  AE  of  the  same  paral- 
lelogram, and  we  have  T  :  R  :  S  :  :  AF  :  AD  :  AE;  there- 
fore, by  unitiniT  the  above  two  series  of  proportionals  we 
have  P  :  Q  :  R^:  S  :  :  AB  :  AC  :  AD  :  AE. 

Now  the  diagonal  AF  is  likewise  that  of  the  paral- 
lelopipedon ;  therefore  the  resultant  of  three  forces  will  he 
represented  in  magnitude  and  direction  by  the  diagonal  of 
the  patallelopipcdon. 

44.   Cor.     We  may  alwavs  decompose  a    force  S  given 
in  magnitude  and  direction  mto  throe  other  forces  P,  Q,Rj 
directed  according  to  the  three  given  li?ies   AP,  AG,  AR, 
not  comprised  in  the  same  plane,   provided  these  three  di- 
rections and  that  of  the  force  S  concur  in  the  same  ptnnt  A. 
To  effect  this,   by  the   three  dnections  considered  two 
and   two  we   draw  the  three  planes  BAC,  CAD,   DAB; 
he  force  S  will  be  represented  by  a  part  AE  of  its  direction  ; 
and  bv  the  point  E  we  draw  three  other  planes,  EGDH, 
EHBF,  EFCG,  respectively  parallel  to  the  three  first;  these 
six  planes   are  the  faces  of  a  parallelopipedon,  whose  dia- 
gonal is  AE,   and   whose  edges  AB,  AC,  AD,  which  are 
taken  on  the  three  given  directions,  represent  the  maem- 
tude  of  the  forces  required,  P,  Q,  R  ;  lor  .^43)  the  resultant 
of  these  three  forces   will  ha^e  the  same  magnitude  and 
directinn  as  the  force  S. 

Otherwise,   we  draw    through  the   point  E  three  right 

lines 
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lines  parallel  to  the  directions  AP,  AO,  AR  ;  and  the  parts 
EF,  EH,  LG,  or  thest'  richt  lines,  comprised  between  the 
})onit  E  and  the  planes  BAG,  GAJ),  DAB,  represent 
the  magni tildes  of  ihe  required  forces  P,  O,  R ;  i'or  these 
lines  bei nix  three  edges  of  a  parallelopipedon,  thev  are 
respeclivelv  equal  to  the  other  edges  AB,  AG^  AD,  which 
arc  parallel  to  ihem. 

rg 

L.V.  De^cripfinji  of  ihe  Freiich  Telegraphs  used  on  the 
Coasts  of  Flanders^  &(c.  with  Observations  on  th'f  same, 
and  a  Plan  oj^  a  Polj/grancmatic  Telegraph  on  a  new 
Const riiction.  By  Capt.  G.  W.  P.aslkv,  of  the  Royal 
Engineers*, 

Hti,  .:■<  -liM 
AViNG  last  year  had  an  opportunity  of  observinir  the  nH'- 
ture  of  the  French  telegrnphs  used  on  the  coast  of  Flanders, 
of  which  no  account  has,  to  my  knowledge,  been  published 
in  this  counlrv,  a  description  of  thein  niav  perhaps  be  ac- 
ceptable to  the  public;  particularlv  as  J  am  led  to  believe 
that  they  have  been  very  recently  invented,  or  at  least 
established,  and  that  they  are  now  in  general  use  through- 
out the  whole  extent  of  coast  of  the  French  empire. 
Various  naval  officers,  whom  I  have  consulted  with  a  view 
of  obtaining  information  on  the  subject,  agree,  that  it  is 
only  a  few  years  since  these  telegraphs  first  made  their 
appearance  ;  but  I  have  not  been  able  to  ascertain  the  pre- 
cise period.  It  does  not  seem,  however,  from  what  I  have 
learned,  to  be  more  than  three  years  ago,  since  the  svstem 
of  signals  by  masts,  yards  and  balls,  which  f  know  was 
formerly  used  on  many  parts  of  the  enemy's  coast,  was 
abolished,  in  order  to  make  room  for  this  new  establish- 
ment. 

Every  telegraph  consists  of  one  upright  post,  to  which 
are  attached  three  arms  exactly  similar  to  each  other, 
moving  each  upon  its  own  distinct  spindle  or  axis.  The 
axis  of  one  of  these  arms  is  near  the  head  of  the  post.  The 
distance  from  the  centre  of  motion  oi  each  of  the  two  up- 
permost arms  to  tha'  of  the  (^le  iimiediatelv  below  it,  is 
rather  less  than  double  the  length  of  one  arm.  The  ' 
highest  of  the  three  arms  (A)  can  exhibit  seven  distinct 
positions,  but  the  other  two  arms  (R  and  C)  can  onlv  ex- 
hibit six  positions  each.  The  total  number  of  combina- 
tions, or  of  distinct  signals,  which  can    be  made  by  this 

*  Communicated  by  C:ipt.  P;ibley. 
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telegraph,  will  consequently  be  three  hundred  and  ninety- 
one*.  As  only  three  bodies  are  employed  in  the  French 
telegraph,  it  may  theretbre  appear  superior  to  the  Admiralty 
tejegraphs^used  in  England,  which  by  the  combination  oY 
double  that  numb'^r  oT  bodies  can  only  make  sixty-three 
distinct  signals. 

The  mechanism  of  iht  French  telegraphs  just  described, 
xnast  either  be  imperfect,  or  the  men  employed  in  working 
them  must  have  been  verv  unskilful,  for  the  signals  were 
made  and  reoeated  in  an  awkward  manner,  wiih,  what 
$eemed  to  me,  much  unnecessary  loss  of  time:  but  these 
defects,  it  will  be  evident,  detract  nothmg  from  its  merit 
^  an  invention.  In  regard  to  the  mechanical  construction, 
?  could  only  observe  that  the  arm*,  which  are  painted 
black,  and  appear  solid  at  a  distance,  are  made  in  the  fashion 
of  a  Venetim  blind.  In  order,  it  may  be  presumed,  to  di- 
minish the  action  of  the  wind  in  bad  weather.  Each  arm 
has  a  counterpoise  of  thin  nvaterials  painted  white,  which, 
unless  the  observer  is  very  near  the  telegraph,  becomes  \u* 
visible. 

In  the  annexed  Plate,  fig.  1  shows  the  -telegraph  m  a 
state  of  rest,  the  dotteci  lines  marking  the  several  positions 
in  which  the  arms  can  be  exhibited. 

Figs.  2  and  3  are  a  specimen  of  the  telegraph  at  work. 

Fig.  4  shows  the  construction  of  one  of  the  arms  on  a 
larger  scale,  DE  being  the  part  which  is  fashioned  like  a 
Venetian  blind,  and  EF  the  counterpoise. 

From  the  above  description  it  will  appear,  that  the  French 
have  adopted,  in  the  arms  of  their  new  telegraph,  the  same 
principle  of  motion  used  in  the  polygrammatic  telegraph 
invented  by  me,  of  which  an  account  is  contained  in  the 
xxixth  volume  of  this  work ;  the  only  difference  being, 
that  in  my  telegraph  two  arms  are  placed  on  the  same  axis, 
mstead  of  one,  to  whicli  they  have  confined  themselves. 

Instead  of  using  several  posts,  which  appeared  to  me 
the  most  eligible  mode,  a  polygrammatic  telegraph  may 
also  be  constructed  upon  one  post.  Fig.  3  shows  how 
this  may  be  done,  on  comparison  of  which  with  my  former 
invention,  (fig  6,)  it  will  be  seen  that  the  same  signals  can 
m  some  cases  be  nuiJe  by  both. 

The  disadvantage  attending  a  polygrammatic  telegraph 

•  A  naval  officer  who  ha*  been  lately  employed  in  the  Mediterranean 
informs  me,  that  h«  does  not  believe  that  the  arm  A  is  ever  shown  in  its 
fourth  position.  1  think  I  have  seen  it  Iny^el^  in  that  position,  but  am  not 
rertain.  If  the  Frencli  confine  themselves  to  only  six  positions  upon  that 
«rm,  rhe  total  nunvber  of  signals  will  be  rediitrfd  from  391  to  34*2. 
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Constructed  upon  one  post  instead  of  several,  is,  that  in 
ihe  former  the  combinations  are  more  Umrted  in  num- 
her.  The  signal  made  at  A  in  fig.  5,  for  instance,  can*- 
not  be  niadt^  either  at  8,0,  or  D  in  the  same  figure, 
although  it  may  be  made  ou  all  the  posts  A,  B,  C  and  D 
3n  fig.  6,  Hence,  whilst,  each  post  m  fig.  6  can  make 
twenty-eight  distmct  signals,  that  munber  in  fig.  5  is  li- 
mited'lo  tlie  part  A  aknir,  the  signal?  that  may  be  made 
At  B,  C  or  D-  in  fia;   -5,  bemi:  onlv  twentv-one. 

A  polygrammatic  teltciraph  ipon  one  post,  on  the  prin" 
iiiple  shown  in  fig.  5,  mavbe  thought,  however,  sufficiently 
powerful  and  copiou. 

If  four  pair  ot  arms  are  used,  the  total  number  of  di- 
stinct signals  that  mav  be  made  by  the  parts  A,  B,  C  and 
D  combmed,  will  l>e  no  less  than  308,791 

If  only  three  pair  ol  arms  are  used,  in  whijh  case  the 
upper  part  of  the  telegraph  may  be  supposed  cut  off  at  the 
letter  B  in  fiff.  5,  the  nuniber  of  distinct  signals  that  may 
be  niade  by  this  kind  of  telegraiih  (by  the  various  com- 
binations upon  the  parts  B,  C  and  D)  wiH  be  13,935. 

If  we  suppose  all  the  upper  part  of  the  telegraph  to  be 
cut  off  a  little  above  the  letter  C  in  fig.  5,  so  that  only 
two  pair  of  arms  are  used,  the  number  of  distinct  signals 
that  may  be  made  by  this  telegraph  (by  the  combinations 
upon  the  parts  C  and  D  alone)  will  be  637. 

Hence,  even  in  this  reduced  state,  my  polygrammatic 
telegraph,  whether  constructed  ujionone  or  upon  two  posts, 
will  preserve  a  considerable  superiority  over  the  French  as 
well  as  over  the  British  Admiralty  telegraphs;  and  it  may 
perhaps  be  allowed,  that,  in  a!!  cases,  it  will  be  perfectly 
dear,  and  as  little  liable  to  mistake,  as  ajiy  other  telegraph, 
that  has  been  invented. 

A  disadvantage  attends  the  j>olygrammatic  telegraph 
upon  four  posts,  in  the  form  in,  which  it  was  originally 
published  (fie;.  6),  arising  from  the  great  space  upon 
which  the  posts  must  stand  ;  so  that,  if  the  arms  are 
supposed  lo  be  six  feet  long,  (measuring  from  ttieir  centre 
of  motion,)  the  distance  AD  in  that  figure  can  hardly  be 
less  tha«  fojtv  feet.  This  disadvantage  will  be  done  away 
by  m.'jkmcr  the  posts  of  unequal  heights,  in  the  manner 
shovvu  in  fig.  7.  By  this  method,  the  arms  being  still  sup- 
posed six  feet  long,  the  di.^tance  AD  may  be  reduced  to 
twenty-two  feet;  so  that  the  telegraph  may  be  conveniently 
ptioil  to  the  rouf  of  the  smallest  building. 

C.  W.  Paslev, 
Captain  Royal  Engineers. 
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LVr.     Oil  Crystallography.    By  M.  Hauy.      Translated 
from- ike  last  Paris  Edition  of  his  Traite  de  Mineralogie. 

rC'^;:uiniiecl  from  p.  '277.1 
OF    THE    CHARACTERS    OF    MINKKALS. 

V'  E  understand  by  the  term  characters  of  a  mineral, 
every  thing  tiiat  can  he  the  subject  of  an  observation  proper 
j'or  making  it  knou  n.  We  could  n(jt  refram,  in  treating 
of  the  mineralogical  nietljods  in  the  preceding  article,  from 
giving  an  idea  of"  the  characters  which  are  the  soul  of  the 
system.  But  it  is  nccessarv  to  enter  into  more  t^tensivc 
details  on  this  important  subject.  Tr:r^    '. 

•-Jrf  we  consider  the  characters  relative  to  the  various 
branches  of  science  which  furnish  them,  we  nuist  distin- 
giiish  thern  as  physical,  geometrical,  and  chemical  cha- 
racters.   , 

The  physical  characters  are  those  the  observation  of 
which  produces  no  remarkable  change  in  the  state  of  the 
substance  which  presents  them,  or  wiih  respect  to  which 
this  cliange  is  only  a  condition  necessary  for  observing  an 
effect  which  in  other  respects  belongs  to  physics.  Thus 
the  phosphorescence  produced  by  throwing  the  dust  of  a 
mineral  upon  burning  coals,  although  it  occasions  an  alter- 
ation in  the  state  of  the  mineral,  wilTbc  a  physical  character, 
like  that  which  arises  from  the  mutual  friction  of  Uy« 
pieces  of  quartz.  In  cases  of  this  kind,  where  physics 
and  ,  chennl^try  are  so  closely  allied  that  it  would  be  dif- 
ficult to  diicern  their  respective  limits,  we  have  had  it 
j:)articularly  in  view  to  preserve  the  analogy  of  the  cha- 
racters, by -.bringing  together  those  which  give  rise  to  ob- 
servations of  a  similar  nature. 

Properly  speaking,  we  ought  to  denominate  as  geome- 
trical characters  those  only  which  are  drawn  from  the  de- 
termination of  the  primitive  forms,  and  Ircm  the  measure- 
ment of  the  auiiles  which  form  bv  their  meeting  the  faces 
of  the  cryst-als  and  the  sides  of  these  same  faces.  ,  But  w€ 
liave  thought  it  right  to  give  to  this  character  agrei^ter 
extent  than  that  which  seems  to  agree  with  it  when  we 
take  it  in  a  rigorous  sense,  and  to  include  within  it  every. 
thino;  which  has  a  reference  to  the  confj>iuratlon  ;  such  as 
the  aspect  of  the  fracture,  which  sometimes  fiums  con- 
vexities and  concavities,  and  sometimes  presents  points  or 
asperities,  &:c.  Besides,  we  consider,  iiult pendently  of  this 
aspect,  the  direction  in  which  the  fracture  takes  place, 
uliich  is  sometimes  longitudina!,   or  parallel  to  the  axis  of 
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the  crystals,  sometimes  transversal,  or  perpendicular  to  the 
same  axis,  which  also  tends  to  refer  it  to  the  geonieirical 
characters.  Perhaps  it  may  he  said  that  it  vvouid  have 
been  more  agrceanie  to  change  the  word  geometrical  into 
atiother,  which  wouid  have  uidicatcd  in  a  loostrr  manner 
the  moditicaiions  dependine  on  the  configuration.  But 
this  word  is  so  weil  adapted  to  those  ot  physical  character 
and  chemical  character,  that  we  have  preferred  preserving 
it,  bv  explaining  the  signification  which  it  ought  to  have 
in  the  lanuuagt  ot  mineralogv. 

Tlie  chemical  characicrs  are  those  which  are  proved  by 
the  decomposition  ot  a  mineral,  or  a  sensible  alteration  in 
its  nature,  or  a  rupture  of  aggregation  between  its  molecules. 
Such  are  the  characters  which  are  drawn  trom  the  action 
of  the  acids,  from  fusion  wiih  or  without  addition,  by  the 
intermedium  of  the  blowpipe,  Sec. 

It  is  from  the  assemblaee  of  these  three  orders  of  cba-' 
racters  tliat  the  character  will  be  formed  w  hicb  we  call 
specific,  or  that  which  \v\\\  serve  to  distinguish  all  the  bodies 
comprehended  within  one  and  the  same  species.  We 
ought  not  to  be  afraid,  from  the  reasons  which  we  have 
already  given,  of  multiplying  the  particular  indications  of 
which  It  is  the  assemblage,  in  order  to  procure  the  facility 
of  niakinc;  them  t?erve  for  mutually  verifying  each  other, 
or  even  of  substituting  the  one  for  the  other. 

But  is  it  not  also  an  inconvenience,  that  the  table  of  the 
characters  of  a  mineral  is  so  overloaded,  that  wc  are  obliged 
to  run  over  the  whole  of  it  without  fixing  on  anv  thincr 
which  can  give  a  precise  knowledge  of  this  mineral,  and 
assist  the  mind  in  representing  it  as  it  were  in  miniature? 
It  is  with  a  view  to  obviate  this  inconvenience  that  I  have 
adopted  a  character  which  J  call  essential,  and  which  is 
composed  of  the  smallest  possible  ruimber  of  particular 
characters  taken  from  among  those  of  ihe  species  which  are 
proper  for  distinguishing  the  latter  trom  aU  others.  Thus 
the  essential  of  the  telesia  consists  in  its  having  a  specific  ' 
gravity  of  about  4,  and  presenting  joint*  only  in  a  direction 
perpendicular  to  the  axis  of  the  crystals; — that  of  the  cha- 
basy  consists  in  its  dividing  into  a  rhomboid  a  little  obtuse, 
and  It  melts  easily  in  the  blowpipe: — that  of  boratcd  mag- 
nesia consists  in  the  crystals  of  This  mineral  being  electrical 
bv  heat  in  ei^ht  points  opposed  to  each  oiher  in  pairs <4— 
that  of  sulphurated  molybdenum  is  to  leave  metallic  traces 
on  paper,  and  to  communicate  electricity  to  resin  by  tncr 
lion.  The  characters  which  compose  what  1  call  esseniVafyi 
will  not  be  obsejtvablc  in  all  cases  :   but  it    will  be  alwavs 
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correct  to  sav  that  thev  belonjr  exclusively  to  a  certain 
species  oF  mineral,  in  such  a  manner  that  the  idea  which 
they  originate  will  be  the  faithful  representation. 

The  character  in  question  will  be  placed  at  the  head  of 
those  which  compose  the  specific  character.  It  would, 
perhaps,  be  pushing  the  matter  too  far,  to  require  that  it 
should  always  distinguish  precisely  the  substance  to  which 
it  is  applied,  not  only  from  all  those  of  the  same  class,  but 
in  general  from  all  the  minerals.  It  would  seem  to  be 
allowable  to  understand  the  classical  name  from  its  repre* 
sentative  (enonce),  in  such  a  way  as  to  form  with  this  name 
the  entire  definition  of  the  substance  for  which  ii  has  been 
chosen.  In  this  manner  we  define  telesia,  an  earthy  subr 
stance  with  a  specific  gravity  of  about  4,  and  which  only 
presents  well  defined  joints  perpendicularly  to  the  axis  of 
its  crystals.  We  shall  see,  however,  that  in  a  great  number 
of  cases  the  essential  character  taken  bv  itself  gives  an  ex- 
clusion to  all  the  minerals  different  from  that  which  it  de- 
signates. 

To  conclude  : — I  do  not  flatter  myself  with  having  al- 
ways succeeded  in  making  the  best  possible  choice  of  the 
characters  which  ought  to  form  that  which  I  call  essential ; 
and  they  will  be  found  sometimes  a  little  vague,  when  they 
refer  to  substances  of  which  we  have  as  vet  but  a  slight 
notion.  Time  will  add  to  our  stock  of  knowledge,  and 
this  will  serve  to  give  more  edge  to  those  parts  of  the  pic- 
ture which  are  too  feebly  marked  in  the  present  state  of 
science. 

Stilly  however,  this  was  not  enough  ;  and  one  of  two 
things  may  have  happened.  Either  the  observer,  who 
wished  to  determine  a  mineral,  would  proceed  straight  for- 
ward to  the  species  of  which  this  mineral  formed  a  part, 
and  then  he  would  have  nothing  else  to  do  but  to  consult 
the  essential  and  specific  characters,  to  ascertain  that  he 
was  right;  or,  deceived  by  a  false  resemblance,  he  would  be 
led  to  a  foreign  specie^.  To  bring  him  back  to  the  right 
path  in  this  last  case,  we  have  added,  at  the  end  of  the 
specific  character,  another  which  we  call  distinctive,  com- 
posed of  the  principal  differences  which  may  enable  us  to 
pick  out  a  mineral  jrom  among  thjose  with  which  we  should 
be  tempted  to  confound  it. 

We  have  also  placed  at  the  head  of  each  class  a  general 
view  of  the  substances  which  it  contains,  with  the  enume-  ; 
ration  of  the  characters,  the  assemblage  .of  which  mav  serve  . 
to  distinguish  this  class  from  the  others  ;  and  we  have  en- 
/deavoured  to  restrict  these  characters^  so  that  there  msy 
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tiot  result  a  picture  too  much  overcharged.  Our  method 
being  founded  on  analysis,  it  is  only  as  it  ucre  by  accident 
that  certain  divisions  suit  an  assortment  of  characters  uhich 
most  trequcntly  vary  in  a  re-^peci  quite  difierent  from  that 
to  which  the  combination  of  the  component  principles  is 
subjected.  After  all,  if  we  examine  the  syste'ii^  in  whicU 
arbitrary  terms  most  prevail,  xhn^t  in  which  the  ch,*.racters 
themselves  have  led  the  wav  for  the  distribution  of  bodies 
instead  of  following'  it,  we  shall  perceive  th'^t  it  will  often 
h  ippen  that  general  divisions  are  therein  ciearlv  circum- 
scribed. Aluiost  continually  we  find  substances  emerging 
from  the  limits  within  which  they  were  supposed  to  have 
been  confined.  The  important  point  is,  that  the  species 
are  well  determined  ;  because,  as  we  liave  remarkea,  the 
number  not  being  considerable,  it  is  mueh  easier  to  studv 
the  system,  and  to  render  it  alwavs  sufficiently  present  to 
*)ur  minds,  to  apply  it  easily  as  occasion  may  require,  par- 
ticularly wlien  on  the  one  hand  the  progress  is  traced  ac- 
cording to  fixed  principles,  which  second  ihe  eflbrts  of  the 
memory  by  connecting  it  with  the  understanding,  and 
V  hen  on  the  otlier  hand  the  methods  wliich  it  emplovs  for 
charact^rizins:  the  bodies  belong  to  interesting  observations 
or  experiments,  which  leave  upon  the  mind  durable  traces 
of  w  hat  has  once  spoken  as  it  were  to  the  eves. 

We  have  collected  under  one  aiid  the  same  point  of  view 
the  principal  characters  which  mav  serve  for  the  description 
of  a  mineral,  and  we  have  formed  a  table  of  them,  whicb 
will  be  found  prefixed  to  the  plates.  We  have  arranged 
this  table  according  to  the  methodical  order  of  the  different 
branches  of  knowledge  to  which  it  refers;  this  order  hav- 
ing appeared  more  favourable  for  assisting  us  in  seizino-  the 
whole  at  a  glance^  and  to  render  it  present  to  the  me- 
inorv. 

We  shall  here  subjoin  a  series  of  annotations.  Intended 
to  give  a  more  developed  idea  of  certain  cha-acters,  or 
details  relative  to  the  method  of  verifying  those  which,  in 
order  to  become  evident,  require  CNpcrmienls. 

These  annotations  will  be  followed  by  several  distinct 
tables,  which  \\\\\  present  successively  the  indicarion  of  the 
specific  gravities  of  nnnerals  reduced  to  their  limits,  that 
ot  their  hardness,  the  enumeration  of  the  substances  which 
possess  double  refraction,  of  those  which  are  electrical  bv 
heat,  of  those  which  have  for  the-'-  primitive  form  a  rhom- 
boid, an  octahedron,  or  a  solid  of  another  kind,  &:c.  These 
various  tables  will  serve  as  a  kind  of  supplement  to  the 
system,  particularly    wLih    respect   to    the   5econd    class, 

which 
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u  hich  has  remained  without  subdivisions ;  or  rather  they  \vi1# 
foriTi  bv  themselves  a  kind  ot"  sysleni,  whieh  will  have  the 
advantage  of  niultiplying  the  |X)inls  of  view  under  which 
minerals  n)ay  be  regarded. 

ANNOTATIONS     RELATIVE    TO    THE    GENERAL    TABLE  pF    * 
MINKRALOGICAL  CIIAllACTERS. 

Physical  chard  tiers, 

1.  Specific  gravily.  Let  us  supj^ose  a  series  of  bodies 
of  different  natures,  which  have  e(]ual  volumes.  If  we 
weiirh  all  these  bodies  successively  by  means  of  common 
scales,  it  will  be  necessary,  in  order  to  establish  the  equili- 
brium, to  employ  weights  more  or  less  considerable,  ac- 
cordinoj  as  these  bodies  are  more  or  less  dense.  Let  us 
suppose,  moreover,  thai,  having  taken  as  a  term  of  com- 
parison one  of  these  bodies,  for  instance  the  lichtest,  we 
represent  its  weight  by  unity,  and  we  express. the  weight  of 
all  the  other  bodies  by  numbers  proportional  to  that  unity. 
We  shall  have  the  relatiDus  between  the  weights  of  the 
different  bodies  of  equal  volume,  Or  the  specific  gravities 
of  these  bodies. 

jjut  the  hypothesis,  that  all  the  bodies  of  which  we 
V. ould  propose  to  determine  the  specific  vrravities  have  equal 
voKi me?,  not  bei"i',;_:  capable  of  being  realized,  it  will  be- 
coiiie  necessary  to  seek  for  another  method  in  order  to  at- 
tain the  same  object.  We  miglu  succeed  equally  we'l,  were 
we  to  estimate  exactly  the  volume  of  each  body  ;  after 
wiiich  it  would  be  ea.-v  to  brins:  the  results  of  the  different 
weighings  to  what  they  wouki  have  been  on  the  hypothesis 
of  there  having  been  an  unity  in  the  voh.nne.  But  as  this 
method  presents  (obstacles  whieh  are  insurmountable  in 
practice,  we  supply  its  place  bv  an  ingenious  process,  which 
consists  in  seeking  for  the  relation  between  the  weight  of 
each  body  when  weighed  in  the  air,  and  the  loss  of  weight 
whieh  appears  when  the  same  body  is  weighed  in  water, 
which  we  here  suppose  to  be  respectively  lighter  than  it.  This 
loss  proceeds  from  the  eBort  made  by  the  water  to  sustaiti 
the  body  in  part ;  and  th.s  eBbi  t  beinir  equal  to  that  which 
it  exercised  in  order  to  keep  in  equilibrium  the  volume  ot 
the  same  liquid  displaced  by  the  body,  it  results  that  the 
loss  m  question  represents  the  \\  eiijht  of  a  volume  of  wa- 
ter equal  to  that  of  the  bcnlv.  We  have  therefore  the  re- 
lation between  the  weight  of  th.e  body  and  that  of  the 
water  in  equal  volumes ;  and  this  liquid  thus  serves  as  a 
connnon  ujcasurcment,  in  order  to  compare  "with  each 
other  the  specific  gravities  of  the  different  bodies. 
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It  is  in  this  way  that  the  tables  of  specific  eravities  pub- 
lished by  several  authors  have  been  made  up/  OF  these  the 
tabic  of  M.  Brisbou  is  the  amplest  and  the  most  correct. 

We  employ  in  these  exprriments  the  hydrostatic  latavce. 
The  body  to  be  examined  is  suspended  by  means  of  a  horse- 
hair to  a  small  hook  undir  one  of  the  scales,  which  pro- 
cures the  facility  of  plunging  this  body  into  water  in  order 
to  weigh  it. 

Nicholson  has  suggested  in  these  experiments  the  use  of 
an  areometer  of  tinned  iron,  represented  in  tiV.  75,  and  the 
iitalk  of  which,  B,  is  a  brass  wire,  which  has  at  its  ex- 
tremity a  small  cistern  A.  This  stalk  is  marked  in  the 
middle  by  a  line  /•  made  with  a  file.  The  lower  part  keeps 
suspended  an  inverted  cone  EG,  concave  at  its  ba^^e  and 
balanced  uithin  by  a  piece  of  Itdd*.  The  weight  oFthe 
mstrumeiu  ought  to  he  such  that,  when  we  pTunoe  it  Ju 
water  and  leave  it  ^o  iiseif,  a  part  of  the  tube  floats^'abovc 
1  he  cistern  at  ihc  top  of  the  stalk,  and  which  has  the  form 
of  a  spherical  shell,  is  fixed  to  it  bv  means  of  a  small  tube 
of  tinned  iron  into  uhich  this  stalk  enters.  Generally 
there  is  a  second  cistern  somewhat  larc;er,  wfjich  is  placed 
above  the  first,  into  the  concave  part  oT  uhich  it  is  fitted 
m  consequence  of  its  convexity.  We  may  thus  move 
this  second  cistern,  either  to  remove  more  easily  the  weieJits 
with  which  it  is  charged,  or  to  make  some  chaniTe  in  their 
arrangement.  This  instrument,  which  is  verv  c^heap,  and 
easily  earned  from  place  to  place,  is  extrenielv  useful  to 
niineralogists.  An  example  wilj  best  explain  the  method 
of  using  it. 

If  any  doubts  are  entertained  whether  a  transparent 
stone  of  a  blue  colour  beloncrs  to  the  stonv  substance 
commonly  called  orievlal  sapphire,  or  to  the  variet-  of 
quartz  which  is  called  uate^r  sapphire  ;— l^ake  distilled  wa- 
ter ai  a  given  temperature;  Brisson  has  adopted  thit  of 
]4=  of  Reauniur,  \vhich  answers  to  17-5^  of  the  centin-radc 
thermometer,  as  the  mediuni  in  our  climate.  E^avincr 
plunged  the  areometer  in  this  water,  charge  the  npner 
ci.iern  A,  until  the  scratch  h  marked  on  the  slalk  descend' 
to   the   level    of   the  uater.     This   is   called  levelling   the 

*  In  several  nreorr.<>ter=  this  cone  has  a  fixed  position,  hv  ir.eans  of  T.r, 
wires  ^vhich  k^ep  it  attached  to  the  i;-.>trunie.,t.  Eur  M  Giilet  wi-fh  ^ 
reason  i.refers  giving  ,t  its  lit,erty.  In  M.^penain?  it  with  a  h<.Ml-  •  • 
prr.ented  in  the  H-ure  In  thi>  waV  the  axis  of  the  instrument  -.1"  ^^' 
take,a.^crticaldlrcction.  otherwise  It  would  1e..n  more  to  one  .ide  "h '„' 
to  .he  orher,  v.Let>  t).e  .n.trun^ent  would  be  in  equilibrium  round  jr.  ccmZ 
•1  osculation.  t-tjure 

areometer. 
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areometer*.  Let  us  suppose  that  the  wei2;hts  employed 
ibrin  a  sum  of  20  grammes.  This  is  the  charge  of  the 
areometer,  which  can  oniv  serve  for  bodies  the  weight  of 
which  does  not  exceed  20  grammes. 

Having  taken  out  the  chartj^c,  put  the  «tonc  into  t'ne  same 
cistern,  and  place  beside  it  the  weights  necessary  for  level- 
ling tlie  areometer.  Supposing  these  last  weights  to  be 
equivalent  to  )3*6  2:rs.  subtracting  this  number  from  20, 
we  shall  have  64  ars.  for  the  weight  of  ihesione  in  the  air. 

Withdraw  the  areometer,  in  order  to  plice  the  stone  in 
the  lower  bason  E;  then  having  redipp^  the  instrument, 
add  into  the  cistern  A  the  weights  necessary  for  producing 
the  level  once  more.  Let  us  suppose  these  additional 
weigh  I  s  to  be  equivalent  to  :J'48  grs.  This  is  what  the 
Stone  has  lost  of  its  weight  in  the  water,  and  at  the  same 
time  is  the  weight  of  an  equal  volume  ot  water. 

Make  this  proportion  :  2'4S  grs.  or  the  weight  of 
the  volume  of  water  equal  to  that  of  the  stone  is  to  6*4 
^rs.  the  absolute  weight  of  the  stone,  as  the  unity  whicli 
represents  in  general  the  specific  gravity  of  the  water  is  to 
a  fourth  term,  u  hich  will  be  the  specific  gravity  of  the 
stone f.  This  fourth  term  taken  with  four  decinials  is 
2*5 S06.  Now  on  running  over  the  table  of  specific  gra- 
A'ities.  we  find  thai  that  of  water  sapphire  answers  to  nearly 
the  same  number,  while  that  of  the  oriental  sapphire  is 
about  4.  The  stone  subjected  to  the  experiment  is  there- 
fore a  quartz  only. 

If  we  wished  to  weigh  a  substance  respectively  lighter 
than  water,  it  would  be  necessary,  on  placing  it  in  the 
lower  basin,  to  fix  it  steadily  to  it.  In  this  case  the  body 
which  serves  to  fix  it  is  considered  as  forming  part  of  the 
areometer.  In  other  respects  the  operation  is  the  same  as 
in  the  preceding  case;  only  the  second  term  of  the  pro- 
portion is  smaller  than  the  first,  which  is  necessary;  since 
the  fourth  term,  which  gives  the  specific  gravity  of  the 
body,  ought  to  be  also  smaller  than  the  third,  which  repre- 
sents the  specific  gravity  of  the  water. 

*  We  may  fairly  dispense  with  this  operation,  because  we  ar«  under-- 
^tpod  to  know  beforehand,  fioni  a  prior  experiment,  the  weight  neces- 
feary  for  levellin<j  the  areometer:  it  is  best  liowevtr  to  repeat  this  ope- 
ration every  time,  on  account  of  the  small  differences  which  may  happen  in 
the  temperature,  or  in  the  quahty  of  the  liquid. 

•f  It  is  more  natural  to  employ  un'ty  in  order  to  designate  the  .specific 
C^ravitv  of  the  water,  which  is  ilie  term  ot  couiparison  to  which  we  refer  all 
the  specific  gravities  of  oth^r  bodies,  th::n  to  represent  it  bv  lOOO  or  by 
lOjOU',  as  is  generally  done,  lo  conrjudc,  tlie  calculation  is  the  same, 
"fxcenl  ihaK  we  ha.\  e   ger;traitv  :-»  decimal  fraction  in  the  result.  ' 

Let 
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Let  us  suppose,  for  example,  that  the  absoUite  chartre  of 
the  areometer,  including  the  body  which  oui>ht  to  serve  as 
the  means  of  fixinii  the  substance,  being  also  -^Ofiirammes,  we 
must  have  been  under  the  necessity  of  placmg  \Q  gramnies 
beside  the  body  which  wc  wish  to  weigh,  in  order  to  produce 
the  levelling  once  more.  We  shall  have  four  irrammes 
for  the  weight  of  this  body.  Let  us  afterwards  suppose 
that,  the  same  body  being  dipped  in  water,  ue  had  still 
added  six  grammes  to  the  lo  v\hich  were  already  in  the 
upper  cistern,  which  makes  m  all  22  gramuies.  These 
i>!x  gramn)es  will  represent  the  weight  of  the  volume  of 
water  displaced,  and  the  proportion  will  be  6  :  4  ;  :  1  ;  .x, 
which  will  give  O'QQQQ  for  the  specific  gravity  of  the  body 
subjected   to  the  experiment. 

In  effect,  if  the  weight  of  ihe  body  of  an  equal  volume 
was  exactly  the  same  with  the  weight  of  the  water,  it  would 
be  necessary  to  charge  the  upper  cistern  with  20  irramujes 
only,  as  at  first,  when  the  body  would  be  plunsed  in  the 
water,  because  it  would  perform  the  office  of  the  volume 
of  water  displaced.  But  we  have  seen  that  in  this  case 
the  upper  cistern  was  charged  with  22  grammes,  from 
which  it  follows  that  there  remains  to  the  water  an  eftbrt 
of  two  grannnes,  besides  that  ot"  four  grammes,  which  it 
employs  in  sustaining  entirely  the  body.  The  total  force 
therefore  of  the  water  is  equivalent  to  six  grammes;  or^ 
what  comes  to  the  same  thing,  the  weight  of  a  volume  of 
water  equal  to  that  of  the  body  is  six  grammes.  Thus  the 
specific  gravity  of  the  water  is  to  that  of  the  body  in  the 
ratio  of  six  to  four,  as  we  have  seen  above. 

Water  always  has  a  trifling  adherence  to  the  areometer, 
which  is  such  that  this  instrument  loaded  with  the  same 
weight  may  remain  a  little  more  or  a  little  less  deeply  plunged 
in  the  water.  In  order  to  get  rid  of  the  trifling  uncertainty 
which  arises  from  this  variation  in  the  level,  havinir  a!lowed 
the  areometer  to  attain  the  state  of  stability,  raise  it  a  little 
above  its  position,  and  afterwards  sink  it  a  little  below  it 
by  abandoning  it  every  time  to  itself;  and  if  the  scratched 
line  is  between  the  two  points  which  are  levelled,  you  mav 
conclude  that  the  upper  basin  has  its  true  charge. 

We  may  instead  of  distilled  water  en}ploy  rain-v/ater, 
which  at  the  same  temperature  has  visibly  the  same  den- 
sity. In  the  event  of  our  only  wishing  to  dispel  a  doubt 
whether  a  mineral  might  be  referred  to  one  species  niore 
than  to  any  other,  we  should  have  a  sufficient  approxima- 
tion on  operating  with  river-  or  well-water,  fh^  temperature 
of  whirh  should  differ  in  a  few  degrees  on:y  from  that 
%hich  had  been  chosen   for  arranging  the  table  of  s])ecific 

graviriei. 
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gravities.  If  we  should  desire,  however,  a  greater  preclsioiu 
we  might  attain  it  by  tlie  method  v\hich  we  shall  indicate, 
in  order  to  assimilate  the  weight  made  with  anv  liquid  at 
any  given  temperature,  to  the  result  which  would  have 
been  given  bv  distilled  w;iter  at  14''  oF  Reaumur. 

Havmg  taken  precisely  the  absolute  wei^^ht  of  the  areo- 
meter, which  will  bcj  for  example,  152  grammes,  aud 
knowing  the  additional  weioht  supposed  to  be  20  granmies 
necessary  for  levelling  it  in  distilled  water  at  14^,  we  shall 
have  for  the  sum  of  these  two  weights  1/?  granmies. 

Let  us  now  suppose  that  the  additional  weight  which 
produces  the  levelling  wiih  another  liquid  is  20*5  grs.  tlie 
sum  will  become  17i2*.5  grs. 

Now  we  know  that  when  a  body  floats  in  part,  the 
weight  of  the  voluine  of  the  liquid  which  ansv\ers  to  the 
part  immersed  is  equal  to  the  total  weiirht  of  the  body. 
Thus,  since  the  part  immersed  is  the  same  in  both  cases,  it 
results  that  the  weight^;  of  the  two  liquids  \^hen  of  equal 
volume,  or  \\\ra.{  comes  to  the  same  thing  their  specilic 
gravities,  are  in  the  ratio  of  1720  to  J  725. 

This  being  done  it  is  evident  at  first  sight  that  the  liquid 
substituted  for  distilled  water  iniuiediatelv  crives  the  abso- 
lute  weight  of  the  body  under  examination,  without  any 
correction  being  required.  Let  this  weight  be  eleven 
crammes.  After  having  found  by  a  second  operation  the 
quantity  which  the  body,  weighed  in  the  liquid  which  you 
employ,'  loses  of  its  weight,  and  which  we  shall  suppose  to 
be  4*7  grs.,  make  this  proportion,  1725  :  1720  :  :  4*7  :  a 
fourth  tern)  which  will  indicate  the  loss  corrected,  or  that 
which  the  body  would  have  undergone  of  its  weight  in 
distilled  water  at  14°  of  Reaumur.  1  his  loss,  which  will 
be  found  to  be  4-C9,  will  give  at  (he  same  time  the  weight 
of  the  volume  of  distilled  water  at  14°,  equal  to  that  of  the 
body  ;  after  which  ynu  nill  make  this  other  proportion 
which  returns  to  that  above  indicated  4"6f)  :  1 1  :  :  the  unity 
is  a  fourth  term,  which  will  be  2*3  »54,  aud  which  will  in- 
dicate the  true  specific  gravity  of  the  body.  By  employing 
no  correction,  uc  should  have  founJ.  2*3104. 

There  are  substances  which  being  inimcrscd  in  water 
drink  up  this  liquid.  OF  this  number  is  the  mesotype 
(zeolite  ofCronstedt).  We  perceive  this  property  when, 
having  placed  the  substance  in  the  lo\\er  basin  E,  we  see 
ihe  areometer  descend,  after  having  mounted  up,  althougli 
the  cistern  A  remains  loaded  with  the  same  \\eight.  In 
this  case  we  shall  allow  the  body  to  imbibe  the  whole 
quantity  of  water  which  it  can  admit  into  its  pores,  and  we 
^halj  know  that  it  has  .\.?xhed  this  kind  of  point  of  satura- 
tion 
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tion  when  ihe  areometer  pemains  in  a  fixed  position. 
Then  we  shall  level  it;  and  we  shall  in  general  seek  for 
the  loss  which  the  body  has  und(rr^()ne  of  its  wejffht  in 
ihe  water.  We  shall  aiitrwards  seek  for  ihe  weipht~of  the 
quantity  of  water  which  it  has  imbibed,  on  weiohing;  it 
again  in  the  air,  and  m  subtracting  the  tirst  weight  f^oni 
the  second;  then  we  shall  add  the  difference  to^the  loss 
formerly  found  :  and  the  resr.lt  will  cive  the  true  loss,  or 
that  which  would  take  place  if  the  body  was  not  suscepti- 
ble of  imbibition;  after  uhich  we  shall  form  the  propor- 
tion indicated  above. 

Let  us  suppose,  for  example,  a  mesotvpe,  the  weight  of 
vvhich  in  the  air  is  nine  grammes.  Let  us  suppose  that 
the  loss  of  weight  which  it  experiences  in  the  water,  after 
imbibition,  IS  4-3  grs.  Let  us  suppose  m  fine,  that  beincr 
again  weighed  m  this  stale,  it  oives  9-13  srrs.  Subtractiiur 
the  first  weight  from  tlie  latter,  we  shall  have  0-13  tirs.  for 
the  quantity  of  water  which  the  mesotvpe  has  imbibed. 
J  he  reaJ  loss,  or  that  which  the  substance  would  have  ex- 
perienced of  its  weight  in  water,  if  it  was  not  penetrable  bv 
this  liquid,  will  therefr.re  be  4-3  grs.  plus  0-13  ars.  or 
4-43  grs.;  which  gives  the  following  proportion,  4-43  ors. 
:  9  :  :  I  :  X.  From  which  we  shall  conclude  that  the  s'f^e- 
cihc  gravity  is  2-0316. 

In  fact,  since  bodies  lose  less  of  their  weight  in  water 
in  proportion  as  their  absolute  weight  is  more  consider- 
able, it  results  that  the  mesotvpe  ouilht  to  have  lost  in  the 
whaler  0-13  grs.  less  than  if  the  imbibition  had  not  taken 
place.  We  must  therefore  add  0-13  ors.  to  the  loss  found 
by  experiment,  in  order  to  have  the  loss  corrected. 
^  The  character  which  is  drawn  from  the  specific  oravity 
joms  to  the  advantage  of  a  crreat  eeneralitv  that  of^beinor 
susceptible  of  a  precise  estimation,  provided  we  do  no't 
employ  too  small  pieces  of  any  substance,  [ts  limit  re- 
latively to  each  mineral  is  the  result  of  the  operation  made 
on  a  piece  chosen  m  the  greatest  possible  state  of  purity. 
It  may  vary  beyond  this  limit  on  account  of  some  colour- 
ing principle  of  a  metallic  nature;  or  within  this  linnt,  by 
the  efiect  of  the  mixlure  of  a  substance  less  dense,  oV 
whose  presence  relaxes  the  aircrreaation  of  the  molecules 
Ihus  the  specific  gravity  of  the  limpid  hyalm-quartz, 
called  Madagascar  crystal,  is  2-653  ;  that  of  the  red  hvalm- 
quartz  is  2-670I:  and  that  of  the  dull  qu.irtz  is  onlv  Si-6459 
i  he  more  do  the  limits  relative  to  the  species'  between 
vWnch  a  is  requisite  to  determine  escape  being  confounclcd 
the  more  decisive  is  the  proof  of  the  character. 

e.  Hard  and  soft  todies.     The  character  suggested   by 

hardness 
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hardties?  does  not  admit  of  quite  so  much  precision  as  the 
toregoing.  It  is  besides  niore  variable.  Some  particles  of 
quartz,  disseminated  in  a  bodv  oF  a  soft  n.rtnre,  may,  by 
altering  a  little  iis  specific  s^ravity,  make  it  capable  of 
striking  lire  with  s'eel.  Bat"  tiiis  character  has  the  ad- 
vantage oF  being  easy  and  expeditious  in  its  application,  by 
the  help  of  the  different  methods  pointed  out  in  tht^  tabl«. 
It  is  proper  to  flisringuish  accurately  the  species  whose 
varieties  are  but  little  subject  to  the  alterations  produced 
by  accidental  mii^tures.  'I'hus  the  cvmophane,  or  the 
pearly  chrysolite  of  the  lapidaries,  scratches  glass,  whereas 
ihe  chrysolite  of  Rome  de  i'lsle,  since  ascertained  to  be  a 
calcareous  phosphate,  when  rubbed  upon  glass,  frequently 
leaves  a  white  mark  of  its  own  substance.  The  ferrugi- 
nated  scheelin  or  wolfram  yields  verv  easily  to  the  file, 
which  has  much  less  action  on  the  blackish  oxidized  titi 
sometimes  found  in  the  same  matrix.  &c. 

3.  Brittle  bodies.  These  must  not  be  confounded  with 
what  are  called  soft  or  tender.  Talc  is  softer  than  car- 
bonated lime,  denominated  calcareous  spar,  since  this  last 
scratches  it.  But  it  is  less  brittle,  as  it  resists  percussion 
far  better. 

4.  Elastic  bodies  are  those  which,  after  having  been 
compressed,  return  of  their  owu  accord  to  their  original 
figure.  The  character  suggested  by  this  property  is  not 
employed  in  mineralogy,  except  when  speaking  of  bodies 
which  appear  to  us  in  the  form,  or  may  be  easily  reduced  to 
the  furm,  of  thin  laminse  or  filaments^  and  it  suits  but  a 
small  number  of  species. 

5.  Ductile  t'odits  are  those  which  are  lengthened  or 
flattened  by  percussion  or  by  pressure,  so  as  to  preserve 
the  figure  which  thev  have  taken  in  virtue  of  the  one  or 
the  other  of  these  two  forces.  Of  this  number  are  several 
metallic  substances,  gold,  silver,  copper,  &;c.-  Whereas 
others,  such  as  antimony,  bismuth,  Sec.  will  break,  rather 
than  submit  to  be  flattened  or  elongated. 

6.  Bodies  endoived  uitli  tenacity.  This  is  the  property 
possessed  by  certain  substances,  and  particularly  by  the 
metals,  of  resisting::  without  being  broken  the  action  of  a 
force  which  draws  them  by  one  extremity  while  they  are 
flxed  at  the  opposite  extremity.  Of  this  kind  is  the  re- 
sistance presented  to  breaking  by  a  harpsichord  string  which 
we  are  tuning.  This  property  is  but  little  susceptible  of 
being  employed  as  a  character,  but  it  is  right  to  mention, 
in  the  description  of  a  mineral,  to  what  degree  it  possesses 
it  in  comparison  with  others. 

7.  Adherence  to  the  ion^ne.     Certain  bodies   adhere  to 
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ihe  tongue  when  brought  in  contact  wiih  it,  and  a  slight 
resistance  is  experienced  when  we  separate  them.  This 
tr^ect  is  produced  by  the  faculty  which  the  body  has  of 
absorbing"  the  sahva  which  moistens  the  tongue,  and  thus 
brinofing  the  substance  into  more  inmiediate  contact  with 
this  organ.  It  we  put  a  drop  ot  water  on  one  of  these 
bodies,  we  shall  observe  that  it  is  imbibed  in  an  instant, 
and   this    proof  may  suffice  instead  of"  applying  it  to  the 


tonorue. 


8.  Colours.  In  order  to  fix  the  degree  of  confidence 
which  these  characters  deserve  wlien  borrowed  from  this 
modification,  too  much  neglected  by  some,  and  overvalued 
bv  others,  we  ought  to  consider  it  in  two  very  diflferent 
points  of  view,  according  to  the  various  natures  of  the 
bodies  which  are  Furnished  with  it.  In  a  certain  number 
of  these  bodies,  and  in  particular  in  the  earthy  and  acidi- 
ferous  substances,  the  colours  are  owin({  to  the  molecules 
of  a  foreign  principle,  which  is  frequently  iron,  and  some- 
times chrome  or  manganese,  disseminated  among  the  mo- 
lecules peculiar  to  the  coloured  body.  Hence  it  happens 
that  one  and  the  same  substance,  for  example  fluated  lime, 
is  colourless  in  certain  pieces,  and  in  others  presents  alter- 
nately the  red,  yellow,  green,  violet,  &c.  In  this  case  the 
colour  is  only  a  transient  accident,  which  may  merely  serve 
to  distinguish  certain  varieties. 

But  in  other  minerals,  such  as  metallic  substances,  sul- 
phur, amber,  some  saline  substances,  the  reflection  of  the 
rays  which  produce  the  colour  is  made  upon  the  proper 
parts  of  the  coloured  bodyj  it  depends  on  its  texture  and 
on  the  degree  of  the  tenuity  of  its  molecules.  It  may  then 
he  ranked  among  the  specific  characters. 

We  sometimes  find  muriated  soda  coloured  red.  If  you 
dissolve  it  in  this' state,  it  will  be  stripped  of  its  colouring 
principle,  and  the  new  crystals  which  it  will  form  wijl 
no  longer  reflect  any  thing  but  white  light.  Tlie  operation 
only  frees  it  from  a  superfluity,  without  which  it  does  not 
cease  to  be  of  the  same  nature.  On  the  contrary,  sulphated 
copper  subjected  to  the  same  experiment,  as  often  as  we 
please,  will  always  reappear  blue,  because  this  colour  is 
inherent  in  its  nature. 

Thus  those  who  have^  said  that  the  true  colour  of  the 
spinel  ruby,  for  instancd^  was  red  mixed  with  oranoe,  have 
only  designated  the  sionfe  \^■hich  pleases  amateurs  most. 
But  to  say  that  the  true  colour  of  gold  is  pure  yellow,  is 
to  speak  the  language  of  the  naturalist.  If  this  colour  does 
not  uniforndy  exist  in  gold,   this  must  arise  from  the  pre- 
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sence  ot  a  foreign  substance  which  has  altered  the  metal 
itself. 

I  have  met  with  natnrali.U'*,  however,  who,  admitting  the 
variations  to  which   the  colour  is  subject,  with  respect   to 
one  part  of  the  minerals,  do  not  warrant  us  in  attaching 
much  importance  to  the  character  which   it  furnishes;   as 
much  because  it  is  tliat  whicli  first  speaks  to  the  eyes,   as 
because   there  is   always,  accordino;  to  them,  relatively  to 
each  substance,  a  colour  which  is  predominant,  and   which 
asrrces    with    the  greatest   nun}ber   of  varieties.     But    the 
more  the  observations  shali   be   njuliiplied,  the  more  fre- 
quently will   it  happen  that   this  character  will  not   speak 
to  the  eye,  except  to  deceive  it  and  make  it  take  the  chansfe. 
No  further  proof  of  this  is  requisite  than   what    happens 
with  respect  to  the    emerald.     Grass-green  seems  long  to 
have  been  ranoed  amons:  the  a;eneral  characters  of  this  sub- 
stancc_,  and,  in  short,  it  is  not  astonishing  that  every  thing 
which  was  emerald  was  of  the  same  colour.     We  were  not 
acquaiuted  with  any  thing  else,  properly  speaking,   under 
this  name,  than  the  crystals  from  Peru,  which  being  form- 
ed in  the  same  circumstances  had  received  the  impression 
of  the   same  colouring   principle.     A  discovery  in  which 
mineralogy  and  chemistry  have  concurred,  unites  the  beryl 
v/ith  the  emerald  ;  and  from    his  moment  we  have  emeralds, 
some  greenish-yellow,  otijcrs  blueish,  and  others  of  a  de- 
cided yellow  ;  and  the  numbi^r  of  the  crystals  of  these  dif- 
ferent tmtSj  particularly  lif  tlie  first,  which  exist  in  our  col- 
lections,   far   exceeds   the   ancient   emeralds.     The  jargon 
of  Ceylon  identified   with   the  hyacinth,  according  to  the 
analysis  of  Klaproth,  has  also  disturbed  this  last  substance 
in  the  place  it  occupied,  namely,  that  of  being  exhibited  of 
an  orange  bro A-n  colour  only,  excepting  in  one  variety  which 
was  whitish  :  and  it  would   be  as  easy  to  adduce  other  ex- 
amples of  this  kind  *,  as  k  is  to  foresee  from  the  moment 
that  these  examples  will   still  continue  to  be   multiplied. 
The  indication  of  the  colour,  in  the  case  of  the  latter  being 
owinc;  to  an  accessary  principle,  ought  therefore  to  be  dis- 
missed from  the   specific  character:   and   we   shall    have   a 
new  reason  to  exclude  it,  if  we  consider  that  every  thiug 

%. 

*  Launoy  brought  from  Spain  several  small,  or an^  crv-stals  which  be- 
long t<j  phospliaceil  lime,  known  in  Germiniy  by  tiie  name  of  .s/'Oi^el  sli)'i, 
becj'use  the  colour  of  the  variety  of  this  substance  found  at  first  in  th^  same 
country  inclines  to  that  of  asparagus.  Alessri.  Abildgaard  and  I^IJiUthey' 
have  since  given  me  some  crystald  of  this  substance  which  are  ircqueutlv 
met  with  in  certniu  gnuiit  c  rocks  of  Norway,  and  the  colour  of  which 
is  sometimes  of  a  greenish  blue,  bometimcs  brown,  .Sec. 
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which  enters  into  this  character  ought  to  he  so  much  the 
more  taken  into  the  account,  tlie  purer  the  substance  is,  or 
the  more  it  approaches  the  hniit  which  really  constitutes 
its  species  :  and  that  in  the  case  of  this  limit  the  colour 
would  disappear*. 

As  to  the  diversities  of  which  the  character  is  suscepti- 
ble that  is  derived  from  colours,  it  would  be  superfluous  to 
enumerate  them,  because  we  find  on  this  head  in  daily  ob- 
servation, and  in  the  commonly  received  language,  every 
thing  that  can  be  required  bv  science  and  its  nomenclature. 

Thus,  in  order  to  desionate  any  given  shade  of  colour, 
"iomelmies  we  add  a  simple  r.djeclive  ;  as  when  we  sav  pure 
green,  I  right  red,  dark  blue:  sometimes  we  refer  the  colour 
to  a  lerui  of  comparison  taken  from  among  familiar  ob- 
jects ;  as  when  we  say  sky  Hue,  saffron  yelloLi',  leek  green, 
&c. :  on  other  occasions  we  give  the  two  colours  of  which 
the  object  in  question  seems  to  partake,  and  say,  for  ex- 
ample, green'isk  yelloic,  or  yelloivuk  green,  by  calling  ill 
the  predon)inant  colour  first. 

9.  CkiCs  eye  colour^.  This  expression  alludes  to  the  eyes 
of  a  cat  which  shine  in  the  dark.  We  say  of  a  sub- 
siance  that  it  is  cat's  eyed,  \\  hen,  in  proportion  as  we  vary 
the  position  (>f  its  surface,  the  reflections  of  light  which  it 
givjs  off  are  in  some  measure  moveable,  or  appear  and 
disappear  alternately. 

10.  Metallic  lustre.  We  may  distinc.uish  the  true  from 
that  which  is  apparent  only,  in  so  far  as  the  mark  of  a  file 
or  any  sharp  instrument  with  which  we  have  scratched  a 
metal  does  not  cease  to  shine,  whereas  it  is  dirty,  and  as  it 
were  po'wderv,  when  the  body  is  not  of  a  n)etallic  nature. 

11.  Limpid  I'oditfS.  Wc  have  given  the  name  of  white 
to  diaphanous  and  colourless  minerals  properly  so  call- 
ed, such  as  the  quartz  called  Madagascar  crystal.  We 
shall    call    these    limpid  n)merals,   and    reserve  the  deno- 

*  We  mn-t  confers  that  there  would  have  been  some  advantage  in  quot- 
ing  ?.t  the  head  of  the  dcscriptiun  of  a  species,  tlje  character  derived  from 
the  mo.'.incation  id  qutsiion,  if  tliC  greater  number  of  the  VHrieties  pre-enied 
one  and  thi-  same  c<.>iour,  or  nearly  so,  in  ;iic!i  a  \\\iy  that  ii»e  dilfvrences 
which  woiiiu  h.n'e  taken  place  la  other  varieties  mi_>jhc  iuive  been  reg-drded 
as  eiceotions;  beciusi,  this  character  being  that  wh'.ch  first  strikes  the  eye, 
its  induatlon  wou.'J  theiebv  be  very  proper  for  becoming  as  if  the  lirst 
stroke  of  the  pencil  in  £:'ving  the  portrait  of  a  mineral.  But  if  we  are 
obliged  to  quote  at  once  eigh.  or  ten  dillcTent  colours^  which  are  shared  by 
Various  Individual  of  the  snc-iti,  wiu  it  not  appear  that  the  description 
commences  bv  tailing  into  abs-rciky,  and  by  fatliagin  its  prinriral  (ibjecf.. 
v.-},ich  is  to  admit  ct  a  facility  (  f  zsOcftilni^ig-  at  one  glance  the  >;iibstance 
tudicated  ? 
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inination  o?  70 kite  for  those  which  reflect  without  order  the 
assemblage  of  all  the  coI«)ur5,  like  staluarv  marble. 

1^2.  Doff.lle  refraction.  When  a  rav  of  light  passes 
obliquely  from  one  medium  into  another  of  a  diflerent  den- 
sity, it  \s  diverted  from  its  route,  forming  a  kind  of  fold. 
Th  s  deviation,  which  we  call  refraciion,  is  subjected  to  a 
constant  law  which  is  known  to  all  naturalists. 

Certain  substances  have  the  singular  property  to  solicit 
the  ray  which  penetrates  them  to  divide  itself  into  two 
parts  which  follow  two  different  routes.  This  is  called 
doi/hle  refraction. 

When  the  refraction  is  simple,  we  only  perceive  a  single 
image  of  an  object  seen  through  two  faces  of  a  transparent 
piece  of  the  mineral  employed  on  this  occasion,  whereas, 
if  it  were  double,  we  might  in  the  same  case  see  two  images 
of  the  object.  But  in  order  to  obtain  this  effect  with  most 
of  the  substances  endowed  with  the  property  in  question, 
we  mnst  choose  two  faces  inclined  towards  each  other, 
whether  we  employ  a  crystal  given  by  nature  or  a  piece 
cut  by  the  lapidary. 

The  quantity  of  double  refraction,  or,  what  comes  to  the 
same  thing,  the  opening  of  the  angle  formed  between  each 
other  by  the  rays,  by  means  of  which  the  eye  sees  the  two 
images,  varies  from  one  substance  to  the  other,  every  thing 
else  being  considered  according  to   the  nature  of  the  sub- 
stances themselves.     In   zircoti,  for  instance,   the  double 
refraction  is  very  strong,  whereas  it  is  much  less  percepti- 
ble in  the  emerald.     Besides,  this  quantity  varies  in  every 
substance,  from  various  causes.     Jn  general  it    increases 
or  diminishes,  according  as   the  refrangent  angle,  or  that 
which  is   formed  between  each   other   by  the   two   faces, 
throuoh  whicli  we  view  object^,  is  more  or  less  open.    But 
there   is  another   cause  of  variation,  which  is  combined 
with  the  foregoing,  and  which  depends  on  the  position  of 
the  refrangent  surfaces   relatively  to  the  faces  of  the  pri- 
mitive form;  and  such  is  the  influence  of  this  cause,  that 
under  two  equal  refrangent  angles  diff'erently  situated,   we 
may  have  distances  evidently  unequal  between  the  imaijes 
of  the  same  object,  and  there  is  even  a  limit  at  which  the 
effect  of  the  double  refraction  becomes  null,  i.  e.  the  two 
images  are  then  confounded  into  one. 

This  limit  takes  place,  for  instance,  in  the  quartz  and  in 
the  emerald,  when  one  of  the  faces  which  belong  to  the 
refrangent  angle  is  perpendicular  to  the  axis.  It  takes 
place  in  sulphated  barytes^  when  one  of  the  same  fiices  being 
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parallel  to  the  axis,  is  at  the  «.ame  time  parallel  to  a  plane 
which  should  pass  bv  the  great  diagonals  of  the  bases  of 
(he  primitive  form.  I  have  but  a  very  few  observations  on 
this  subject  as  yet ;  but  it  is  probable  that  all  the  substances 
which  have  the  double  refraction  fall  within  one  ur  other 
of  the  foregoing  cases,  which  sive  of  themselves  the  limits 
of  all  the  positions  which  refrangent  surfaces  may  have 
relatively  to  the  }»rimitive  form.  But  as  the  position  pa- 
rallel to  the  axis  is  variable  in  its  turn  among  several  limits, 
which  correspond  with  the  diagonals  and  the  sides  of  the 
hases  of  the  primitive  form,  it  will  be  requisite  to  know 
which  of  these  last  limits  is  that  which  agrees  with  every 
substance. 

r  shall  explain,  when  f  come  to  the  article  emerald,  how 
a  inistake  led  me  to  these  results ;  and  I  even  confess  that 
I  am  still  in  uncertainty  a?  to  the  refraction  of  some  sub- 
stances, not  ha\-ing;  had  time  sufficiently  to  multiply  my 
inquiries,  in  order  to  ascertain  if  a  crvstal  of  this  de- 
scription which  presented  oniv  a  single  iaiage  of  the  ob- 
jects, would  not  exhibit  two  alter  having  been  cut  in  a  cer- 
tain manner. 

I  shall  detail,  in  speaking  of  evevv  substance,  what  I  have 
observed  with  respect  to  its  refraction,  and  I  propose  to 
make  some  fresh  experiments  on  this  delicate  point  con- 
nected with  minerals,  which  I  have  been  only  able  to  glance 
at  as  yet.  We  shall  find,  under  the  article  carbonated 
lime,  the  detail  of  the  particular  results  which  I  attained  re- 
lative to  the  double  refraction  of  this  acidiferous  substance, 
which  suits  njore  easily  than  the  others  this  kind  of  in- 
quiries. 

Another  observation,  which  will  not  be  altogether  useless 
when  we  are  occupied  with  generalizing:  the  theorv  of  the 
phasnomenon  in  question,  consists  in  this — nameJv,  that 
all  the  substances  in  which  the  inteo:rant  molecule  is  re- 
•markable  for  its  symmetry  have  the  simple  refraction.  Of 
this  kind  arc  those  which  have  for  their  primitive  furm  the 
cube,  the  regular  ociahedroa  and  the  rhomboidal  dodeca- 
hedron. 

As  yet  we  have  only  subjected  to  the  experiments  which 
concern  this  object,  bodies  taken  from  among  those  which 
we  commonly  designate  by  the  name  of  stnnes.  I  have 
extended  these  experniients  to  several  of  those  which  are 
called  50//9,  as  well  as  to  inflammable  substances,  and  to 
metallic  substances  oxidized  and  united  to  other  principles, 
and  I  have  found  that  there  is  no  class  of  minerals  which 
does  not  present  bodies  endowed  with  double  refraction. 
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There  are  various  ways  of  observing  the  double  refrac- 
tion.     One  of  the  most  simple  consists  in  taking  a  pin  by 
the   point,  and  presenting  it  against  the  window  at  a  cer- 
tain distance   from  the  eye,   against   which   we  shall  keep 
at  the  same  time  the  mineral  applied  bv  one  of  its  faces. 
By  making  the  pin  assume  various  positions,  we  shall  find 
that    there  is   one  in  which    we   see  two  distinct  images 
of  this   pin  parallel  to  each  other,  and  generally  prismatic 
(iris^es^).     Then,  if  we  gently  turn  the  pin  until  it  is  per> 
pendicular  to  its  first  position,  we  shall  see  the  two  images 
approach  by  degrees,  until  they  fail  upon  one  and  the  same 
line,  in  such  a  manner,  however,  that  one  of  the  two  heads 
will  frequently  exceed  the  other.     We  may  also  make  use 
of  a  card  on  which  we  have  traced  a  line  with  ink  of  a 
good  tint. 

The  separation  between  the  images  is  more  sensible,  the 
distance  between  the  object  and  the  eye  ^nd  all  other  cir- 
cumstances being  alike,  when  the  diaphanous  body  used  in 
the  experiment  is  of  a  greater  thickness.  And  if  we  sup- 
pose this  thickness,  iii  its  turn,  to  be  constant,  and  the  ob- 
ject removed  from  the  eye,  the  two  imas^es  will  be  more 
and  more  removed  from  each  other,  at  the  same  time  that 
they  will  be  diminished  in  distinctness. 

The  following  is  a  third  advantageous  process  for  short- 
sighted people,  place  a  lighted  candle  at  a  certain  distance 
in  a  dark  room.  Having  afterwards  maJe  a  hole  in  a  card 
with  the  point  of  a  pin,  apply  it  to  one  of  the  faces  of 
the  stone,  so  as  to  make  the  hole  correspond  to  a  point  of 
this  face  ^  then  having  approached  with  the  eye  tjie  opposite  ^ 
face,  seek  the  position  proper  for  enabling  you  to  perceive 
the  flame  of  the  candle.  You  wilj  then  have  the  two 
imaees  distinct  and  well  defined,  because  the  effect  of  the 
hole  made  with  the  pin  is  to  dismiss  the  kind  of  irradiation 
which  dazzles  them,  when  we  emplov  the  sj.gne  by  it-, 
self. 

It  would  be  difficult  to  find  a  character  more  prominent 
than  that  which  i&  drawn  from  the  double  refraction,  since 
it  belongs  to  the  verv  essence  of  the  minerals  in  which  it 
exists.  But  we  cannot  always  observe  it  on  taking  these 
bodies  in  the  natural  state.     Several  require  to  be  prepared. 

*  When  the  double  refraction  is  not  considerable,  it  may  happen  that 
the  two  images  to.uch^ach  other.  Bat,  upon  attei.tiveiy  examining  the  head 
of  the  pi'-.,  we  caia  distinguish,  at  this  place  as  it  were  two  small  circles 
which' intersect  each  other  :  and  besides,  we  shall  observe  that  the  same  co- 
Jour  which  edges  on  one  side  the  prismatic  band  reappears  on  the  line  of 
the  middle  part,  where  the  same  series  reconimencei. 

for 
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for  inspection  bv  cutting.  Those  which  are  called  gem-, 
anil  which  have  come  through  the  hands  of  the  artist, 
thereby  become  susceptible  of  presenting  the  efiect  of 
simple  or  double  refraction,  when  we  know  how  to  guard 
ao^ainst  the  ilkision  produced  by  the  multiplicity  of  the  fa- 
cets; and  it  is  even  an  advantage  to  be  able  by  the  help  of 
this  multipliciiv  to  vary  the  refrangent  angle,  because,  if 
any  one  of  the  facets  was  situated  in  the  direction  of  the 
limits  where  the  two  refactions  are  reduced  to  one  onlv, 
other  facets  would  present  themselves  in  order  to  dispel  (he 
doubt.  We  ^hall  thus  avoid  confoandmg  a  piece  of  cry- 
stal of  Mada<zascar  with  the  eem  called  by  lapidaries  ivkite 
supphire,  their  Brazilian  rubv  with  the  lalass  ruby,  the 
topaz  of  Saxonv  wuh  what  is  called  oriental  tcrpaz  ;  the 
first  stone  of  each  of  the  above  pairs  having  the  double  re- 
fraction, while  the  second  ha^  the  simple  :  it  is  fortunate 
to  he  able  in  these  cases  to  make  up  for  the  disappearance 
of  the  crystalline  forms  by  a  physical  observation,  and  to 
read  in  a  manner  into  the  interior  of  the  st()ne,whcn  its  ex- 
terior speaks  no  longer  to  the  eye. 

13.  Phosphorescence  by  the  action  of  Jire.      In  order  to 
observe  this  character,  we  must  thrown  oh  red-hot   char- 
coal a  small  quantity   of  the  dust  of  the  mineral  we  wish 
lo  examine.     The  phosphorescence  in  question  is  not  sim^' 
ply  a  scintillation,  like  what  is  produced  bv  the  sawings  of 
wood  thrown   upon    the  llamc,   but   a  mild  and   agreeable- 
light  similar  to  that  of  the  glow-worni,  the  tone  of  colour' 
excepted,  which    varies   in  different  substances.     This  ex- 
periment scarcely  ever  succeeds  except  in   the  dark.     AVe 
must  also  take  great  care  to  pound  the  mineral  well^   lest 
any  decrepitation  might  throw  the  fragments'  into  the  eyes- 
of  the  by-standers.  "  "' 

14.  Electricity.  There  are  three  wavs  of  exciting  the 
electrical  virtue  in  bodies;  namelv.  by  friction,  by  commu- 
nication with  a  body  already  in  a  stale  of  electricity,  or  by 
heat.  This  last  method  takes  place  only  with  respect  to 
certain  mineral  substances. 

We  distmiruish  two  kinds  of  electricity  :  the  one  which 
we  call  vitreous^  and  which  Franklin  called  positive,  is  that 
which  friction  produces  in  glass  and  other  vitreous  sub- 
stances. The  Second,  which  we  call  reiinons,  and  which 
Franklin  describerl  by  the  name  of  negative,  is  that  which 
is  acquired  in  the  same  case  by  resin,  sulphur,  silk,  he. 

These  two  electricities  exercise  contrary  actions  ;  so  that 
two  bodies,  both  of  which  are  solicited  by  vitreous  electri- 
city  or   by   resinous  electricity,   are   repelled,  whilst   two 
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bodies  one  of  which  possesses  the  vitreous  and   the  other 
the  resinous  electricity  are  mutually  attracted. 

Among  the  number  of  bodies  caoable  of  receiving  elec- 
tricity by  friction,  we  find  some,  which,  after  having  been 
simply  presenied  to  tlie  fire  for  a  moment,  or  dipped  into 
hot  water,  have  acquired  the  electrical  virtue.  These  bodies 
have  in  this  case  one  side  solicited  by  vitreous  eiectricitv, 
while  the  side  diametrically  opposite  gives  signs  of  resinous 
electricity. 

One  general  observation  made  on  such  of  the  same  bodies 
as  are  crystallized,  consists  in  this  ;  namely,  that  their  forms 
take  from  the  symmetry  of  the  ordmary  crystals,  in  the 
same  manner  as  the  parts  in  which  the  two  species  of  elec- 
tricity reside,  although  similarly  situated  on  both  sides, 
jdiffer  in  their  configuration.  The  one  undergoes  de- 
cpcments  which  are  null  on  the  opposite  part,  or  to  which 
some  decrements  answer  which  follow  another  law.  It 
results  that  on  a  simple  inspection  of  one  of  these  crystals, 
we  may  indicate  beforehand  the  side  which  will  give  signs 
of  vitreous  electricity,  and  thai  which  will  manifest  resinous 
eiectricitv. 

Electricity  separates  the  whole  mineral  kingdom  into 
three  great  divisions,  which  follow  nearly  the  methodical 
order  generally  adopted  for  the  classification  of  bodies  of 
this  kingdom.  Almost  all  the  substances  known  by  the 
names  o\  stones  and  salts  acquire  by  friction  the  vitreous 
electricity,  provided  they  enjov  a  certain  degree  of  purity. 
The  inflammable  substances  properly  so  called,  with  t.-ie 
excepjion  of  the  diamond,  being  rubbed  in  the  same  man- 
ner, receive  on  the  contrary  the  resinous  electricity.  The 
metaJlic  substances  possess  in  general  in  an  cmiqent  de- 
gree the  conducting  property  of  electricity.  A  few  of 
them,  which  being  mineralized  approach  the  «aline  state, 
such  as  carbonated  lead,  also  enter  into  analogy  with  the 
salts,  by  the  facuhy  of  acquiring  the  vitreous  eleptricity  by 
means  of  friction. 

I  ought  to  premise  that  we  here  allude  to  the  ordinary 
methods  of  exciting  electricity  ;  as  when  v^'e  employ  the 
friction  of  the  hand,  or  that  of  a  piece  of  cloth.  I  sup- 
pose also  that  the  bodies  rubbed  are  polished  ;  for  there 
are  some  kinds  of  quartz,  gems,  and  other  analogous  sub- 
stances, such  as  glass,  which  acquire  the  resinous  electricity 
by  means  of  friction  when  its  surface  is  dull. 

It  results  from  all  that  has  been  said,  that  the  electrical 
property  furnishes  characters  useful  in  several  respects  for 
■the  distinction  of  minerals. 
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Electricity  by  communication,  emplovcd  alone,  may 
serve  to  discover  the  presence  of  a  metal  'mixed  in  a  con- 
siderable quantity  with  a  stone,  as  takes  place  with  the 
iron  which  enters  into  the  composition  of  jaspers.  In 
order  to  ascertain  this  character,  we  insulate  the  stone  on  a 
small  stalk,  so  as  to  bring  it  in  contact  with  an  electrical 
conductor,  and  we  judge  whether  the  stone  is  electrical  or 
not  by  communication,  according  as  the  touch  of  the  fin- 
ger or  the  ball  of  the  <iischar2er  draws  sparks  from  it. 

The  electricity  by  friction  observed  Comparativelv  in  two 
ciitterent   stones  may  assist   in   distins;ui>hin£r   them   from 
one  another.     The  cymophane  when  polishecFbut  not  cut 
which  presents  nearly  the  same  appearance  wiih  mother-of- 
pearl   feldspar,    called  moonstone,  dit!crs   from  it   by  the 
great  facihtywhich^ it  has  of  being  electrified   bv  friction 
whereas   the  same  method   succeeds  but  meflectually  and 
leebly  on  feldspar.  ^ 

The  simplest  apparatus  for  experiments  of  this  kind 
consists  of  a  small  copper  needle  ab  (fio;.  76,  A)  termi- 
nated hv  two  bowls  and  moveable  on  a  pivot.  After  hav^ 
ing  rubbed  the  mineral  several  times  on  a  piece  of  cloth 
we  must  present  it  to  one  of  the  bowls,  and  we  may  jud^e 
pretty  nearly  of  the  strenerth  of  the  electricity,  by 'the  dl- 
stance  at  which  this  bowl  bcijins  to  be  attracted. 

With  respect  to  substance"^   electrical   by  heat,  «uch  as 
the  tourmaline,    we  make  use  of  the  same  apparatus  when 
we  merely  wish  to  ascertain  what  they  are.     But  it  is  in- 
teresting to   Ije  afterwards  able  to  determine  the  parts  in 
which  the  tvvo  electricities  reside.     To    efftet   this   lake  a 
Slick   of  sealing-wax,    to    the  extiemity   of  which  a    silk 
thread  is  attached  little  better  than  one  ei^rhth  ot   one  inch 
in  length  :  aher  having  rubbed  this  stick;  present  bv  turns 
the  two  ©ppasite  sides  of  the  substance,    for  example     the 
two  summits  ot  a  tourmaline,  at  a  small  distance  from  the 
sUk  thread.      If  ihe  summit   which   faces  the  thread  be  the 
seat  of  resinous  eleetncilv,  there  will  be  repuhion.     in  the 
contrary  case  the  thread  will  be  attracted. 

We  mav  vary  this  experiment,  bv  placing  the  stick  of 
wax,  after  having  rubbed  it,  below  one  of  Ihe  two  bcuvj- 
which  terminate  the  needle,  at  the  distance  of  about  a  quar- 
terof  an  iiiciu  For  the  greater  simpl.citv,  we  may  oive 
such  a  height  to  the  stand  of  the  needle,  that  the  stick  of 
wax  when  resting  by  the  rub-bed  extremitv  on  another  stick 
or  on  a  glass  tube  placed  transversely,  and  by  the  other  ex- 
trennty  on  ifie  tabic  which  holds  the  apparatus,  is  at   the 

distance 
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distance  required  for  the  success  of  the  experiment.  In 
this  case,  the  wax  acting  on  the  bow]  comnumicates  to  it 
an  clectricitv  contrn.ry  to  its  own  ;  whence  it  follows  that 
we  have  inverse  €tiects  to- the  foregonig.  e.e.  the  side  of 
the  stone  solicited  bv  the  vitreous  electricity  repels  the 
needle  to  which  we  present  it,  and  that  which  possesses  the 
resinous  electricity  attracts  this  ntedle  to  it.  'I'his  niethod 
is  preferable  to  the  lirst,  when  the  electrical  body  is  very 
small,  or  has  but  a  feeble  virtue. 

Fig.  76  B  represents  the  experiment  described.  W^e 
there  '^ee  the  tourniah.ne  tt'  cnuiiht  by  pincers  supposed  to 
he  held  in  the  hands  of  the  observer,  in  such  a  way  that 
the  pole  /  is  at  a  small  thstance  froo)  the  bowl  a  of  the 
needle.  Cc  is  the  stick  of  wax  which  rest?;  by  one  of  its 
extremities  on  a  tube  of  glass  LI//,  and  which  acts  by  its 
part  C  on  the  bowl  a,  in  order  to  produce  the  vitreous 
electricity. 

In  what  has  gone  befote  we  have  considered  the  eflects 
of  the  action  exercised  on  a  minerc^l  by  another  body,  so 
'that  the  former  niay  be  reo;arded  as  })a3sive  with  respect 
to  the  latter.  What  we  now  call  active  electricity  is  iliat 
which  the  ntineral  excites  of  itself  in  the  sealing-wax,  by 
means  of  friction.  In  order  that  the  experiment  niay 
succeed  better,  we  must,  after  having  heated  the  stick  of 
wax,  flatten  it  at  one  end  by  pressing  it  on  a  smooth  body. 
We  must  afterwards  rub  this  sanie  end  with  a  part  of  the 
mineral,  which  is  itself  smooth,  or  at  least  free  from  aspe- 
rities ;  then  v/e  shall  present  the  wax  to  the  copper  needle 
under  which  we  have  placed  before-hand  another  electrified 
stick  of  wax,  as  has  been  aheadv  mentioned. 

Every  body,  i!ie  friction  of  which  thus  communicates  to 
wax  a  certain  species  of  electricity,  acquires  at  the  same 
time  the  contrary  electricity;  so  that  we  might  consider 
this  last  electricity  in  preference,  or,  what  comes  to  the 
same  thing,  consider  the  mineral  as  being  passive  with  re- 
spect to  the  wax.  But  the  niinerals  in  which  this  experi- 
ment becomes  interestinti;  being  conductors  of  electricity, 
it  is  simpler  to  examine  their  action  upon  wax,  either  be- 
cause without  this  expedient  we  should  be  obliged  to  in- 
sulate them,  or  because  when  their  volume  is  somewhat 
considerable  their  eleciricity,  by  being  difl'used  over  a  large 
surface,  would  not  be  sufficiently  palpable. 

VVe  have  as  yet  but  a  small  number  of  substances  which 

excite  the  vitreous   electricity  in   wax,   whereas  other  sub- 

stanjes  of  an  analogous  nature   produce  in  it  the  contrary 
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electricity.    These  are  exceptions  as  it  were  to  the  ordinary 
results,  susceptible  even  on  that  very  account  of  accurate!^ 
designating  the  minerals  which  present  them.  ^ 

15,  MagnetisTn.  We  know  that  iwo  macnetic  needle?, 
when  they  turn  towards  each  other  iheir "north  or  their 
$Outh  poles,  are  repelled  ;  whereas  there  is  an  attraction,  if 
the  j)oles  facing  each  otiier  are  one  ot  them  south  and  the 
other  north.  In  consequence  we  recognize  a  needle,  i.e.- 
a  piece  of  iron  iii  tlie  state  of  permanent  magnetism,  from 
the  same  side  of  this  piece  of  iron  presente'd  successivelv 
to  the  two  poles  of  a  magnetic  bar  suspended  freely,  at- 
tracting the  one  and  repelHng  the  other,  or  vice  versa'. 

But  if  we  employ  a  piece  of  common  iron,  there  will 
be  attraction  in  both  cases  ;  the  pole  nearest  the  iron  will 
communicate  to  the  part  turned  towards  it  a  magnetism 
contrary  to  its  own,  so  that  there  will  then  be  two  mag- 
netic needles  w  hich  w  ill  face  each  other  by  opposite  poles. 
The  magnetism  thus  acquired  is  merely  instantaneous  :  it 
^ives  fvlace  to  the  contrary  magnetism  the  moment  the 
iron  passes  from  the  neighbourhood  of  one  pole  to  that  of 
the  other,  and  is  dissipated  the  instant  the  iron  is  no  lono-er 
ill  the  sphere  of  activity  of  the  bar. 

In  experiments  of  this  kind  it  is  preferable  to  use  a 
Tieedle  in  the  form  of  a  lozenge,  three  or  four  inches  lone, 
instead  of  a  bar,  the  former  l7eing  more  sensible.  But  the 
bar  w  ould  be  preferable,  if  it  we're  requisite  for  instance  to 
pick  6ut  some  specimens  of  iron  scattered  in  a  pulverulent 
itiass. 

I  shall  show  under  the  head  of  oxidulated  iron,  that  most 
of  the  crvstals,  or  even  the  rude  masses  of  this  metal, 
locked  up  in  the  bowels  of  the  earth,  provided  they  are  not 
too  much  oxidized,  are  two  magnets,  but  of  which  we 
cannot  observe  the  polarity  except  b\  usiuii  a  needle  sliirhtly 
magm^fic,  and  this  for  a  reason  which  f  shall  iiive  ai  ihe 
s^me  part  of  my  work. 

[To  be  continued.] 
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I^VTI.  Account  of  the  IVInjiin  D?/kes  in  the  Kcighhoin hood 
of  the  Giant's  Causeway,  Ba/Jycas(le,a?id  Belfast  riu  a 
Letter  to  the  Lord  Bishop  of  Drojnorc,  f'rojji  William 
Richardson,  D.D.  late  Fellow  of  Trinity  College^ 
Dublin^, 

iVIv  Lord,  W  hen  I  last  had  ibe  lionnur  of  conversing 
with  you  on  ba>;ah  subjects,  you  were  surprised  when  I 
told  you  that  the  nhynn  dykes,  which  of  late  have  so  nuich 
occupied  the  attention  ot  naturalists  in  the  western  isles  of 
Scotland,  originated  on  our  Irish  coast,  ^nd  especially 
about  the  Giant's  Causeway. 

As  your  lordship  expressed  a  wish  for  further  informa- 
tion of  the  subject,  I  promised  to  conmiunicate  to  you 
such  observations  as  I  should  make  when  I  had  examined 
the  coast  a  second  time,  in  order  to  ascertain  iht  facts  with 
the  utmost  precision. 

Previous  to  my  entering;  into  a  particular  account  of  our 
dykes,  1  will  take  the  liberty  of  making  a  few  general  ob- 
servations on  those  in  both  countries. 

Ilie  whvnn  dvkes  in  the  Hebrides  are  seen  under  vfcrv 
difi'erent  circumstances  fronj  those  on  the  northern  coast  of 
Ireland,  There  they  are  found  on,  and  above,  the  surface, 
generally  a  few  feet ;  and  often  serve  as  fences,  whence 
ihey  obtain  their  nanie.  In  this  form  they  run  n.orthwards 
quite  to  the  extremity  of  these  islands,  ascending  and  de- 
scending mountains,  crossing  seas;  and  where  these  are 
narrow,  the  dykes  that  run  into  the  water  at  one  side  of  a 
ehaimel,  are  seen  rising  out  of  ii  at  the  other  side,  steadily 
pursuing  their  formed  rectilineal  course. 

With  us  they  are  sometimes  exhibited  in  a  very  different 
manner.  Their  first  appearance  is  in  the  faces  of  our  vast 
perpendicular  precipices,  where  ihev  are  seen  cutting  ver- 
tically the  several  strata  of  which  these  are  composed,  and 
then  burvins:  themselves  in  the  norihern  ocean. 

The  observations  made  on  these  whynn  dykes  in  the  two 
countries,  taken  together,  make  our  information  on  the 
subject  complete.  In  the  Hebrides  we  are  surprised  at 
the  incredible  Jeno^th  to  which  these  mijrhtv  walls  proceed, 

*  Dr.  Richardson's  pnper  on  the  Basahic  Country  in  the  Counties  of 
Derry  and  Antrim,  published  in  our  3:3d  vol.  has  excited  so  much  attention, 
that  I  ^n\  persuaded  I  shall  render  an  acceptable  service  to  geologists  by 
giving  in  the  Phil.  Mag.  some  previous  papers  by  the  same  gentleman,  j)ub- 
li«hed  ill  the  Transactions  of  the  Royal  Irish  Academy.  The  present  paper 
is  frona  their  9th  volume. — iirxxt- 
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and  we  see  them  penetrating  indifftrently  all  substances 
ihey  encounter: — with  us  we  can  measure  a  part,  and  a  part 
only,  of  their  stupendous  height,  as  at  the  Milestone  lOU 
feet^  at  Port  Spairna  330  feet,  at  Fairhcad  probablv  more; 
and  we  can  observe  the  eii'ect,  or  rather  the  non-effect, 
produced  at  their  contacts  wi\h  the  different  materials  they 
meet,  as  tl^icy  are  seen  in  the  faces  v)f  our  precipices. 

Bv  Mr.  Mills's  acc(mnt,  (Phil.  Trans.  1790;)  the  island 
of  Lismore,  entirely  limestone,  is  crossed  bv  whynn  dvkes, 
as  is  the  limestone  at  Gartness;  at  lona  granite  is  the  con- 
tiguous matter,  at  Juva  chert,  at  Persabus  a  whvnn  dyke 
is  crossed  by  a  lead  vein,  and  another  at  Glascow  Beg;  at 
the  isle  of  Arran  Mr.  Jameson  llnds  them  cutting  through 
porphvry  and  micaceous  schistus. 

With  us  the  whynn  dvkes  at  the  westward  of  the  Giant's 
Causeway  cut  through  strata  of  table  basalt,  and  red 
ochreous  matter,  placed  alternately;  at  the  Giant's  Cause- 
way, and  Port  Spagna,  they  cut  through  strata  of  finer  ba- 
salt, disposed  in  prismatic  pillars;  while  at  Fairhead  they 
encounter  new  materials,  to  wit,  alternate  strata  of  free- 
stone and  coal. 

In  both  countries  these  miQ;htv  walls  are  always  of  ba- 
salt; their  general  ihickiRS-;  is  from  twelve  to  fifteen  feet, 
though  in  one  or. two  instances  they  do  not  exceed  two  or 
three  feet,  and  at  Gartness  the  whynn  dyke  ivS  23  yards 
across  ;  but  it  has  not  been  ascertamed  in  any  instance  to 
what  depth  they  reach  beneath  the  surface,  even  in  the 
deepest  mines. 

Though  the  material  of  which  these  walls  are  composed 
seems  to  be  in  general  the  same,  yet  from  Mr.  Mills's  ac- 
count there  are  important  ditferences  between  the  Scotch 
whvnn  dvkes;  and  with  us  scarce  any  two  of  our  dvkes, 
that  are  accessible,  exactly  (as  will  appear)  resemble  eack 
otlier. 

As  the  whynn  dykes  Mr.  Mills  observed  are  unques- 
tionably basalt,  he  calls  them  all  lava,  and  attempts  to 
prove  it  by  a  sort  of  vague  induction  :  page  75  he  says, 
Jslay  whynn  dykes  resemble  those  at  Ballycastle,  which 
take  their  rise  in  a  country  confessedly  ulounding  with  vol" 
canic  matter. 

Now  the  specimens  from  the  Islay  dykes  strongly  re- 
semble (as  he  savs)  the  Derbyshire  toadsione,  formed,  as 
he  asserts  (page  9S),  by  subterraneous  fire. 

Of  Derbyshire  I  will  not  presume  to  say  any  thinsT,  hav- 
ing never  visited  it;  but  the  proof  of  its  strata  being  Java 
rests   upon  the  admission  of  Mr.  Whitehur^t's   position, 

that 
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that  these  toadstone  strata  were  formed  by  successive  erup- 
tions of  a  volraiu)  at  the  centre  of  the  earth,  which  pouring 
tip  repeated  torrents  of  liquid  la^'a,  these  spread  when  thev 
approached  the  surface  of  the  earth  at  difierent  distances, 
and  formed  the  toadstone  strata. 

When  Mr.  Mills  endeavours  to  establish  his  opinion? 
by  assertions  relative  to  my  country,  I  will  venture  to  rc- 
plv  to  him. 

The  precipice  from  which  the  whynn  dvkes  issue  at 
Ballycastle,  by  his  ov\n  account,  consists  of  ahernate  strata 
of  freestone  and  coal,  not  verv  like  volcanic  matters  ;  and 
as  to  his  positive  and  general  assertion,  that  our  basaltic 
country  confessedly  abounds  with  vulcanic  matters,  f  must 
reply  in  his  own  style,  positively  and  generally,  that  it  does 
not  afford  a  single  particle  of  volcanic  matter;  that  I  have 
examined  this  tract  for  a  lonrrer  time,  and  probably  with 
liiore  attention,  than  any  other  person  ever  did,  or  I  would 
Dot  presume  to  hazard  the  assertion  so  confidently. 

When  vour  lordship  is  so  good  as  to  perform  the  pro- 
mise you  made  me,  of  spending  some  time  with  me  at  the 
Giant's  Causeway,  you  will  be  able  to  judge  for  yourself 
as  to  the  truth  of  these  contradictory  assertions. 

The  advocates  for  igneous  operations  over  the  surface  of 
our  globe  are  so  prejudiced,  that  it  is  sometimes  sufficient 
to  refute  thein  merely  to  quote  their  own  words.  As 
Mr.  Mills's  paper  is  now  before  me,  I  will  give  your  lord- 
ship an  instance  :  He  says,  (page  9S,)  '*  In  short,  from  the 
very  rude  aixl  irregular  appearance  of  the  summit  of  the 
hill  (Loffit  hill),  from  its  rising  so  suddenly  from  the  lime- 
stone strata,  and  from  the  whynn  dvke  that  runs  through 
rt,  I  am  strongly  inclined  to  believe  it  of  volcanic  origin.'*" 
Now,  as  limestone  and  volcanic  matters  are  not  very  con- 
genial, and  as  we  do  not  find  that  a  whynn  dyke  has  been 
met  with  in  the  neighbourhood  of  any  volcano,  I  conceive, 
with  great  deference  to  Mr.  Mills,  that  if  he  v\  as  deter- 
mined to  draw  a  conclusion  from  'these  data,  it  shoulJ 
have  been  a  contrarv  one, — But  it  is  time  to  proceed  to 
fiacts. 

The  westernmost  whvnn  dyke  I  have  met  with  on  our 
coast,  is  near  what  is  called  the  Black  Rock,  at  the  end  of 
the  Bush  Strand.  The  jK^rpendicular  precipice  is  there 
not  very  higii  (probably  6()  feet)  :  it  is  composed  of  hori- 
zontal strata  of  table  basalts,  separated  from  each  other  by 
red  ochreous  layers. 

The  dyke  (which  is  inaccessible)  is  seen  from  the  water 
to  cut  all  thtse  strata  vertically,  each  of  them  being  inter- 
rupted 
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rupted  in  its  course  by  this  wall,  and  resumed  on  the  other 
side  of  it,   precisely  at  the  same  level 

The  second  dvke  is  three  or  tour  hundred  vards  further 
on,  towards  the  north -east;  it  is  a  much  finer  one^  and  3o 
happily  marked  ihat  it  can:iot  bemislaken. 

A  solitary  rock,  aljout  2i)0  yards  distant  from  the  main, 
and  visible  From  a  greai  part  ot"  the  coast  on  each  side,  is 
called  the  Milesiorit,  from  its  supposed  distance  from  the 
Giant's  Causeway,  bm  in  reality  it  is  much  nearer  to  it. 
llie  precipice  here  has  considerably  increased  in  height, 
being  near  to  100  feet,  accurately  perpendicular,  and  stra- 
tified as  at  the  other  liyke. 

This  second  dyke  reaches  from  the  summit  to  the  water, 
beneath  which  we  can  see  it  continued  northwards,  until 
it  reaches  the  Mdestone,  which  rs  a  part  of  it. 

Though  this  dykebe'also  inaccessible,  it  is  pjainlv  form- 
ed of  prisms  laid  horizontallv,  and  extending  (|uite  across; 
its  ihickness  seems  to  be  about  twelve  feet. 

The  strata  are  interrupted  here,  aud  resumed  again,  with- 
out disturbance,  at  the  other  side,  as  before;  nor  in  either 
case  does  the  slightest  e-cparation  appear  where  these  dvkes 
meet  the  contiguous  strata,  all  lornnneone  solid  mass. 

The  third  dyke  is  situated  near  the  western  point  of  the 
bay,  by  which  we  begin  to  descend  to  the  Giant's  Cause- 
way ;  of  this  an  isolated  fragment  alone  remains,  about 
100  feet  long  by  50  feet  high.  ;  like  the  rest  it  is  composed 
of  rude  prisms  laid  horizontallv. 

Our  fourth  dyke  is  at  thj  Giant's  Causeway  itself ;  it 
divides  vertically  part  of  the  cliif,  at  tlie  foot  of  which  the 
causeway  is  sitrtateil   and  descends  quite  down  to  it. 

The  precipice  is  not  perpendicular  here,  as  at  the  other 
dykes,  by  which  means  our  view  of  this  one  is  partially  in- 
teirupted;  there  is,  however,  enough  of  it  laid  bare  to  as- 
certain its  nature  beyond  a  doubt,  and  especfallv  as  it  i? 
composed  of  horizontal  prisms^  a  property  that  seems  es- 
sential to  all  whvnn  dykes. 

Where  this  dyke  divides  the  upper  part  of  the  columnar 
stratimi  which  forms  the  Giant's  Causeway,  the  basalt 
pillars  on  the  west  side  of  it  have  fallen  from  their  original 
vertical  position,  until  they  lean  forward  almost  hori- 
zontally; while  on  the  east  side  of  the  wall  they  stand 
steadily  vertical. 

1  he  basalt  septs,  w  hich   frequently  divide  the   strata   in 
mines,  and  appear  to  be  of  the  same  nature  with  onr  v.hynii 
dykes,  are  generally  attended  bv  a  sinking  or    subsiding  of 
the  strata  on   one   side   of  them,    wiihout    disturbing  the 

parallelitui 
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parallelism  of  ihese  strata.  This  too  is  the  case  with  oitr 
own  whynTi  dykes  at  Fairhead  ;  but  of  the  six  dykes  at 
Bencore  promontory,  this  fourth  is  the  only  one  where  any 
thir>g  like  a  subsiding  or  depression  of  the  strata  can  be 
observed. 

This  dyke  is  so  accessible,  that  we  are  enabled  to  exa- 
mine its  material  and  internal  construction,  from  which 
we  are  precluded  in  the  former  cases  ;  the  basalt  of  which 
this  is  composed^  though  contiguous  to,  or  rather  mixed 
with,  the  Causeway- pillars,  is  very  different  from  the  Cause- 
way basalt ;  it  is  somewhat  coarser,  n)ore  granular  in  the 
fracture,  and  though  darker  than  the  gray  whynn-stone  of 
the  Fairhead  pillars,  it  resembles  their  colours,  more  than 
the  fine  blue  of  the  Causeway  basalt. 

The  Causeway  dyke  is  13  or  16  feet  thick,  sometimes 
quite  solid,  sometimes  shivery;  it  is  entirely  composed  of 
small  trapezoidal  prisms,  their  sides  about  an  inch  each, 
and  their  axes  horizontal  ;  they  are  stronglv  ajrirlutinated 
together;  and  when  this  wall  is  attacked  by  the  sledge,  it 
sometimes  breaks  into  fragments  composed  of  an  accumu- 
lation of  the  smaller  prisms,  abundance  of  which  ar& 
scattered  about  the  foot  of  the  precipice. 

The  fifth  dyke  is  at  the  eastern  point  of  the  semicircular 
bay,  of  which  the  Giant's  Causeway  forms  the  western 
pomt ;  it  is  inaccessible,  and  visible  only  from  the  water; 
it  cuts  vertically  three  or  four  strata  of  table  basalt,  also  a 
great  stratum  of  red  ochreous  maticr^  and  is  then  lost  in 
the  precipice*. 

*  When  I  discovered  this  uhynn  dyke  in  the  year  1801, 1  was  prevented 
from  examining  it  accurately  by  a  heavy  surf,  which  deterred  me  from 
venturing  among  the  sunken  rocks  at  the  foot  of  the  precipice;  the  next 
summer  I  was  more  fortunate,  and  enabled  twice  to  reach  the  bottom  of  the 
cHfF,  v/here  the  dyke  immerged  into  the  water  perpendiculariv. 

I  traced  it  downwards  as  it  cut  the  horizontal  strata  of  table  basalt  verti- 
cally, and  observed  each  of  these  merging  into  its  sohd  mass  without  auy 
the  least  separation  of  the  material ;  each  stratum,  having  then  as  it  were 
passed  through  the  dyke,  resumed  its  former  position  on  tlie  other  side  at 
the  same  level  it  held  before,  about  forty  y:irds  from  the  place  where 
the  dyke  immerged  in  deep  water  ;  it  arose  again  -ten  or  twelve  feet 
above  the  surface,  coaiinunig  its  course  dxxt^  north  for  thirty  yards,  exactly 
like  a  wall,  shov/ing  the  horizoiiial  prisms  ot  which  it  was  constructed, 
whose  bases  formed  the  surface  (;f  rhe  wall. 

The  most  curious  part  of  this  dyke  is  discovered  by  tracing  it  up  theclifF, 
wiiose  summit  it  reaches  a  lirtle  to  the  eastward  of  its  original  course  ;  heie 
it  projects  boldly  from  the  face  of  the  rock  like  the  rectangular  corner  of  a 
mighty  wall  about  twenty  feet  thick:  yet  this  curious  wall  is  not  entirely 
dyke,  but  o:;iy  its  west  side,  which,  at  its4erminatIon,  shows  the  horizontal 
prisms  composing  it ;  the  east  side  is  formed  by  a  range  of  vertical  pillars 
fifiy  ti?et  long,  part  cf  a  great  col-jranar  stratum  vrhich  the  dyke  there  cuts 
Uvough . 

Tbsr 
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The  sixth  whynn  dyke  is  at  Port  Spagna,  the  third  semi- 
circular bay  east  from  the  Causeway ;  this  is  the  only  one 
oFour  whviin  dvkes  that  has  ever  yet  been  noticed.  Mr* 
Mills  (Phil.  Tians.  1790)  saw  from'  the  top  of  the  chfF  a 
kind  of  whynn  dyke,  which  ran  into  the  sea  towards  the 
N.N.E]  but  he  did  not  go  down  to  examine  it,  and  it  is 
from  below  only  that  any  observations  can  be  made  upon  it. 

This  dyke  runs  into  the  sea,  like  a  quay  about  20  feet 
broad,  formed  of  huge  black  stones;  its  direction  near  the 
water  is  S.S.W.  and  its  two  sides  accurately  parallel; 
having  proceeded  thus  about  60  yards  from  the  water,  the 
eastern  side  deflects  a  little,  forming  an  obtuse  angle,  while 
the  western  side  proceeds  further  in  its  former  direction; 
the  breadth  of  the  dyke  thus  increases  for  a  little,  but  the 
western  side  is  soon  resumed  parallel  to,  and  at  its  former 
distance  from,  the  other  side,  and  the  dyke  proceeds  now 
due  south  :  all  this  is  best  explained  by  a  figure. 


N.N.E.  S.S.W. 

The  dyke,  after  having  proceeded  a  short  way  in  its  new 

Tlie  upper  surface  of  this  tremendous  vnll  is  easily  approached  from  the 
top  of  the  hill,  and  covered  with  high  verdure.  I  have  frequently  dined  upon 
it,  as  fortunately  the  surface  is  hollow  in  the  middle,  by  which  the  dread 
of  a  perpendicular  precipice,  above  200  feet  high,  (and  on  three  sides  not 
more  than  ei^fht  or  ten  feet  distant,)  is  considerably  abated  ;  the  height  of 
the  point  of  the  wall  from  the  sea  immediately  under  it  is  3'_'0  feet. 

I  dwell  upon  this  dyke  both  because  it  is  so  easy  of  access  from  above, 
(for  even  carriages  can  drive  to  the  edge  of  the  cliff,)  aiKi  also  because  it  is 
so  happily  marked  as  not  to  be  mistaken  :  ii  forms  the  middle  point  between 
the  Giant's  Causeway  and  the  solitary  pillar  called  the  Chinuiey,  or,  in  other 
words,  the  common  horn  of  the  two  crescents  or  semicircular  bays  next  to 
the  Causeway  on  the  ea^t  s'de. 

I  will  add  an  account  uf  another  dyke  lately  discovered  by  my  friend 
capt.  R.  O'Neil:  it  is  situated  3  or  400  yards  N.  W.  from  the  beautiful  villa 
called  Seaport  on  Port  Balliustay,  a  mile  knd  a  half  %vest  from  the  Giant's 
Causeway. 

The  face  of  the  precipice  here  «eems  about  50  feet  high,  composed  of 
horizontal  strata  of  coarse  basalt  or  trap,  abounding  with  zeolite,  and  of  a 
reddish  tinge,  friable,  and  decom.posing ;  all  these  strata,  from  the  summit 
to  the  sea,  are  cut  through  obliquely  at  an  angle  of  about  45  degrees,  by  a 
dyke  of  sound  blue  basalt,  very  fine  at  its  edges,  but  coarser  in  the  middle, 
and  nearly  five  feet  thick  .-  the  fine  basalt  of  tliis  dyke  and  the  coarse  trapp 
of  the  strata,  notwithstanding  the  difference  of  their  grain,  unite  solidly  oa 
both  sides  of  the  dyke:  tiiis  important  fact  is  more  easily  ascertained  here, 
than  in  any  other  dyke  I  know,  it  is  so  accessible.  I  must  observe,  that  this 
dyke  is  not  accurately  rectilineal. 

Vol.  35,  No.  143.  May  1810.  A  a  direction. 
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direction,  is  lost  under  the  rubble  that  has  fallen  from 
above;  but  whenever  the  precipice  becomes  perpendicular, 
it  appears  a^ain  in  its  last  direction,  cutting  the  etrata  ver- 
licallv  from  the  bottom  of  the  precipice  to  the  top,  above 
200  feet;  the  height  of  the  upper  part  of  the  cliff  above 
the  sea  is  here  330  feet. 

These  strata  are  almost  all  columnar,  and  the  horizontal 
prisms  of  the -dyke  are  strongly  contrasted  with  the  vertical 
pillars  of  the  strata. 

The' basalt  of  this  dyke  is  very  nearly  of  the  same  grain 
with  that  of  the  dvke  at  the  CausewaVj  rather  coarser,  its 
fracture  ■granular,  and  full  of  shining  points  ;  but  it  differs 
materially  from  it  in  another  respect,  the  latter  having  but 
one  principle  of  construction,  to  wit,  the  minute  prisms 
into  which  it  breaks,  and  the  agglutination  of  these  form- 
ing it  into  a  mere  wall  ;  while  the  dyke  at  Port  Spagna 
has,  like  some  other  va.rieties  of  our  basalt,  a  double  prin- 
ciple of  construction,  being  first  formed  into  huge  massive 
prisms  four  and  five  feet  in  diameter,  and  these  again  being 
divided  into  small  quadrangular  prisms  w  hose  sides  do  not . 
exceed  an  inch. 

This  property  possessed  by  some  varieties  of  our  basalt, 
and  other  curious  circumstances  attending  them, — as  for 
instance,  that  some  >•!'  our  prisniatic  basalt  in  thin  strata 
abound  with  marine  exuvia?,  shells,  and  impressions  of 
cornua  ammonis*,  while  others,  coluninar  and  prismatic, 
but  not  articulated,  and  others  columnar,  prisnjatic,  and 
articulated,  contam  cavities  iall  of  fresh  water  to  the 
amount  ol"  a  thimble-full :  ail  these  facts  have  hitherto 
escaped  notice. 

Naturalists,  who  visit  our  coast,Tarely  allow  themselves 
time  enough  U>  examine  any  thing,  and,  vvhile  there,  are 
occupied  in  looking  for  arguments  to  s.upport  the  theory 
they  patronize,  not  in  studying  nature  for  information  : 
thev  never  exannne  any  of  our  basalts  but  that  of  the  Giant's 
Causeway;  this,  it  is  true,  has  none  of  the  properties  I 
mention,'  it  has  but  one  principle  of  construction,  to  wit, 

*  The  nature  cf  th'*  st^ue  is.  I  know,  not  yet  fully  ascertained,  fir 
Joseph  Banks  informs  me,  that  the  specimens  I  sent  to  him  are  pronounced 
bv  hi- f Mends  rot  to  h'^  ^nmine  or  Ug^iimate  basalt.  An  eminent  Scotch 
miuraiisi,  -wh*..  visited  the  spot  last  summer,  I  am  told,  asserts  this  stone  to 
h^  cliort  pelrnlex  or  actiistiis. 

On  the  c:her  side,  TxTr.  Kirvsan,  to  whom  I  gave  specimens,  asserts  in  a 
latt-  pubiicadon,  that  h  is  basalt:  <;  ur  ingenious  Mr.  Higgins  is  of  tne  same 
opinion,  aijd  the  celebrated  Professor  Pictet  of  Geneva,  \%  ho  did  me  tlic 
hvnour  oi  a  visit  last  summer,  considers  it  to  be  basalt*  containing;  a  j^reater 
-'ortivii  oi  «if  A  thau  usual,  i  believe  Mons.  Pictet  is  right. 
'■  '.  the- 
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the  visible  prismatic  iV)rm   so  nuich  admiredj   this  after- 
wards breaks  iiiditferently  in  all  directions. 

To  return  to  my  subject : — Though  the  basalt  septs  in 
mines  in  general,  and  every  one  of  our  own  whynn  dykes 
at  Bailvcastle,  are  attended  by  a  depression  of  the  strata 
on  one  side ;  yet  those  I  have  described  at  Bengore  Head 
are  accompanied  by  nothing  similar,  except  the  one  at  the 
Causeway ;  and  proceeding  further  eastward,  coasting  this 
promontory,  we  meet  Vvith  three  depressions  of  our  strata^ 
where  nothing  like  a  whynn  dyke  is  to  be  found. 

The  first  is  sincrular  and  beautiful  j  it  is  near  a  mile  east 
from  the  Causeway,  and  a  quarter  of  a  mile  beyond  the 
last  dyke.  The  precipice  here  is  uncommonly  magnificent, 
its  height  more  than  350  feet  above  the  water  ;  and  the 
upper  part  of  this,  which  is  accurately  perpendicular  and 
exiends  half  a  mile  on  either  side,  is  150  feet. 

This  whole  face  is  composed  of  three  strata,  two  of  them 
formed  of  su})erb  basalt  pillars  45  and  55  feet  long,  wMth 
an  intermediate  stratum,  near  60  feet,  of  another  variety  of 
basalt;  the  lowermost  of  these  strata,  when  produced 
westward,  dips,  and  at  its  intersection  with  the  sea  forms 
the  Giant's  Causeway. 

This  grand  facade,  together  with  the  whole  promontory, 
is  as  it  were  cut  down  and  bisected  by  a  vertical  plane,  on 
the  west  side  of  which  the  promontory  and  all  its  strata 
have  sunk  and  subsided  about  40  feet,  without  any  other 
shake  or  disturbance,  ail  the  strata  in  the  subsided  part  still 
remaining  accurately  parallel  to  the  permanent  strata,  and 
proceeding  westward  in  their  former  direction,  only  from 
points  40  feet  lower. 

An  account  of  .the  variety,  arrangement,  and  alternations 
of  these  strata,  so  completely  displayed  in  the  superb  face 
of-  this  precipice,  where  nature  seems  to  have  intended  to 
exhibit  to  the  philosopher  the  order  in  which  she  has  dis- 
posed her  materials,  without  putting  him  to  the  trouble  of 
penetrating  into  the  bowels  of  the  earth,  would  lead  me 
far  beyond  the  liniits  of  a  letter.'  How  these  strata,  with 
their  ascent,  culminations,  dip,  and  immersions,  have  hi- 
therto escaped  the  observation  of  naturalists  is  quite  be- 
yond my  comprehension*. 

^  The  two  depressions  further  east  are  much  inferior   to 
thisj  I  shall   only  observe  that  there  is  not  the  least  ap- 
pearance 

*  I  cannot  a%'oid  quoting-  a  passage  from  a  late  traveller,  who  seems  to 
possess  two  qualities  very  necessary  in  a  naturalibt,  to  wit,  attentive  obsena- 
ti^ a  3.ud  freedom  from  system.    He  says,  *' No  subject  is  more  interesting  or 

A  a  2  useful 
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pearance  oP  crack  or  disruption,  the  strata  on  both  side* 
of  the  depression  are  all  cousolidaied  into  one  mass. 

When  searching  for  uhvnn  dykes  upon  our  northern 
coast,  I  was  ohliged  to  onni  about  four  miles  of  it  lying 
between  Bengore-Head  aiid  Carrickarede,  as  being^  top 
distant  from  Portrush  and  Ballycastle,  where  I  was  used  to 
take  boat,  and  totally  void  of  shelter,  even  for  the  smallest 
craft. 

To  tiie  westward  of  Ballycastle  1  saw  only  one  dyke. 
On  the  east  side  of  Kenbaan  Point,  a  rock  emercres  from 
the  water,  which  I  have  no  doubt  is  part  of  a  dyke,  from 
the  appearance  it  made  ;  and  as  I  approached  it,  I  perceived 
it  was  foruied  of  horizontal  prisms  :  here  too  a  new  feature 
occurred,  conmion  indeed  in  the  dykes  further  eastward, 
but  which  f  had  not  observed  in  any  of  those  T  had  yet 
exammed  ;  the  centre  and  sides  f)f  this  one  were  con- 
structed differentlv,  the  prisms  in  the  centre  being  larger 
than  those  in  the  sides,  and  all  very  neat,  the  grain  loo 
pr(>bablv,  as  in  other  cases,  also  differed  ;  but  I  was  pre- 
cluded from  examining  anv  of  the  circumstances  which 
attended  this  curious  little  solitary  rock,  by  the  violent  surf 
which   then  broke  upon  it. 

Hitherto  the  precij)ice  cut  through  by  the  whynn  dykes, 
and  the  rocks  from  among  which  they  sometimes  emerge, 
were  all  basalt,  uniformly  stratified  ;  hut  the  accumulation 
of  these  strata,  after  regularly  dipping,  imaierges  beneath 
the  sea  to  the  westward  of  Balivcastle,  and  a  new  system 
of  materials  arises  at  the  end  of  the  strand  to  the  eastward, 
to  wit,  alternate  strata  of  freestone  and  coal  ;  these  are  cut 
through  exactlv  in  the  same  manner  the  basalt  strata  were, 
1)V  vertical  whynn  dvkes,  which  all  run  into  the  sea,  across 
the  beach  at  the  foot  of  the  precipice. 

The  lirst  of  these  is  about  two  miles  from  Ballvcaslle, 
and  though  a  rude  imperfect  one,  it  is  not  to  be  overlooked  j 
the  black  or  dark  blue  of  the  basalt  being  strongly  con- 
trasted with  the  brtnvn  colour  of  the  freestone  it  passes 
throutrh  on  the  beach  ;  here  the  high  road  runs  close  un- 
der the  precipice,  and  affords  a  good  opportunity  to  ex- 
amine the  contacts  of  the  basalt  dyke  with  the  freestone  it 
cuts  through. 

The  next  dyke,  some  hundred  yards  further  east,  is  more 

useful  t"han  an  examiuHtion  of  tlie  intestine  pvosirion  of  strata  and  vein*:— in 
short,  upon  ttiis  is  tomicicd  all  our  knowledge  of  geology  ;  it  is,  however, 
attecdtti  wich  great  labour  and  difficulty."  (Jameson's  Minera'o.iiy  of  Scot- 
land and  Arran,  pajre  vil.)  \Vith  u*  »uch  an  examination  is  attended  neither 
with  iubour  uor  difficulty. 

.   perfect. 
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perfect,  and  so  accessible  on  the  beach,  that  its  singular 
construction  can  be  examined  wiiliout  any  trouble;  it  is 
of  the  same  breadth  with  mo<t  of  the  others,  that  is,  about 
twelve  feet;  it  more  accurateiv  resembles  a  quay  than  ar»y 
of  them,  its  surface  is  fiat  and  its  sides  perpendicular,  it  is 
divided  in  its  whole  leuiith  bv  three  right  lines,  one  bisect- 
ing it  through  its  middle^  and  one  on  each  side  of  this, 
about  a  foot  distant. 

These  tliree  lines  determine  the  style  of  masonry  (if  I 
may  use  the  expression)  with  u  hich  it  is  built,  to  wit,  ho- 
rizontal prisms  about  tive  feet  long,  laid  in  rows  on  each 
side,  and  in  the  middle  two  rows  of  prisms  about  one  foot 
square  each.     I  attempt  a  skeclh  of  these  hues  thus  : 


M  I  I  II  I  I  I  i  i  i  i  il  ! 

I  I  li  II  II  1      II  M  I 

iiiiiiiiiiri 

i I    !  I         '  


The  bases  of  the  long  prisms  show  their  polygonal  figures 
on  the  sides  of  the  dyke,  and,  if  taken  up  and  laid  hori- 
zontally, would  exhibit  a  rude  pave  :  these  prisms  are  ob- 
viously composed  of  smaller  ones  like  those  at  Port  Spagna, 
but  I  had  not  a  sledge  sutTiciently  weighty  to  ascertain  the 
fact  with  precision. 

When  I  was  on  the  spot,  Mr-Ma^iawlv,  who  \s  concern- 
ed in  and  superintends  the  colliery,  told  me  they  were 
then  cutting  across  this  dyke  700  yards  within  the  pre- 
cipice. 

The  next  dyke  is  of  ruder  basalt,  and  more  imperfect;  It 
seems  to  exhibit  nothing  remarkable. 

The  fourth  Ballvcastte  dyke,  or  as  it  is  called  there  the 
Great  Gaw,  emerges  from  beneath  the  precipice,  of  the 
same  breadth  and  of  the  same  rude  material  and  construc- 
tion with  the  first  aud  third  ;  but  il  is  soon  joined  bv  what 
the  colliers  call  its  wing,  that  is  a  new  wall  annexed  to  it 
on  each  side,  by  which  it  becomes  triple;  these  wings  are 
of  a  very  ditferent  material  from  the  centre,  being  precisely 
the  same  in  errain  with  the  very  fine  Portrush  stone,  which 
sometimes  contains  shells  and  impressions  ofcornuaanj- 
monis,  but  in  these  win^rs  I  did  not  observe  anv. 
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*  When  this  dyke  enters  the  water,  it  accumulates  into 
an  island,  or  rock,  oj-'  much  greater  height  and  breadth,  still 
the  tvvo  materials  keeping  distinct,  though  so  united  at  the 
contact  as  to  form  but  one  stone:  thus  the  arrangement 
of  ihe  coarse  and  very  fine  basalt  here  and  at  Port  rush, 
is  precisely  the  sa!iie,  saving  only  one  difference,  that  at 
the  latter  place  the  planes  of  the  strata  are  horizontal,  while 
at  ihe  Great  Caw  of  Fairh:  ad  they  are  vertical,  and  in  both 
places  srow  into  each  other  without  interrupting  the  con- 
tinuity "or  soliditv  of  the  material,  yet  leaving  the  line  of 
demarcation  distinct.  ^ 

Though  the  precipice  at  this  part  of  Fairhead  be  not  so 
accurately  perpendicular  as  at  Bengore,  yet  the  depression 
of  the  strata  on  one  side  of  this  dyke  is  visible  from  the 
water  :  and  what  is  curious,  a  range  of  massive  pillars,  near 
]00  feet  each,  appears  over  the  permanent  part,  while  over 
the  depressed  part  nothing  is  to  be  seen ;  w^hence  it  is 
plain  that  these  strata  have  not  been  depressed  by  incum-' 
bent  weight. 

The  miners  tell  me  there  is  also  a  fifth  dyke  here,  faintly 
marked  without  the  precipice,  while  the  gaw,  or  sept, 
within  the  mine  is  to  tlicm  very  important,  and  has  also  its 
depression  on  one  side,  like  all  the  others  at  Fairhead,  while 
at  Beno'orchead  no  depression  is  found  but  in  the  dyke  at 
the  Causeway ;  all  these  depressions,  as  well  as  those  at 
Benoore,  where  no  dyke  is  found,  are  on  the  west  side  of 
the  line,  or  plane,  separating  the  permanent  from  the  sub- 
sided part.  T  mention  this  curious  fact  for  the  informa- 
tion of  geologists  who  may  possibly  make  some  use' of  it. 

These  sinsular  walls  are  not  confined  to  the  northern 
coast  of  our  basalt  country  ;  its  eastern  side  abounds  with 
them  still  more.  It  was  not  in  my  power  to  examine, any 
of  those  except  such  as  lie  in  the  bay  of  Belfast,  but  my 
ingenious  friend  Dr.  M'Donald  (a  zealous  mineralogist, 
whose  pursuits  in  that  line  have  of  late  been  much" im- 
peded by  great  success  in  his  profession,)  informs  me  that 
thev  conniience  near  Murlogh,  where  my  tour  on  that  side 
ended  ;  tliat  thev  are  very  numerous  about  Torr  point, 
Garvon  point,  and  in  general  on  all  projecting  points  on 
that    coast ;  and   he  conceives    (I   think  judiciously)    that 

points  being  found  wher^f  the   dykes  are  most   numerous, 

*  I  mentumed  lieforc  that  some  naturali-.ts  have  denied  this  Portru?.h  stone 
to  be  liasak  ;  bu'  its  being-  foynd  here  in  a  whynn  dyke  seems  strongly  to 
support  the  i.fil:nativt;,  as  I  have  never  heard  of- a  whynn  dyke  ccxinposed 
of  any  material  but  basalt  alone. 

prises 
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arises  from  the  protection  they  give  the  land  in  those  places, 
preventing  the  sea  irom  making  the  same  inroads  there  it 
did  on  (he  arljaccnt  parts. 

T>T.  M'jvonald  and  I  examined  together  the  d\  kes  at 
Wliite  house  point,  four  miles  from  Belfast;  several  of 
them  are  crowded  loofcther,  three  or  four  run  parallel  in  an 
E.  S.  E.  direction  at  about  150  yards  from  each  other,  and 
are  in  one  place  crossed  by  another  at  acute  angles;  several 
of  these  dvkes,  T  am  told,  are  traced  across  the  county  of 
Down  on  the  opposite  side  of  Belfast  lough. 

Though  these  d\  kes  were  so  near,  yet  they  differed  mate- 
rially from  each  other;  in  many  the  middle  part  and  the 
sides  were  not  of  the  same  grain,  nor  constituted  on  the 
same  principle;  in  some  we  found  zeolite  in  the  centre, 
but  not  in  the  sides  ;  in  others  the  middle  part  was  formed 
by  cutting  it  across  (no  doubt  into  prisms),  while  the  sides 
were  a  rude  mass  studded  with  coarse  round  stones,  about 
the  size  of  an  eighteen -pound  ball  ;  these  last  Dr.  McDo- 
nald assured  me  he  had  often  broken,  and  found  them 
composed  of  concentric  spheres,  like  the  pellicles  of  an 
onion;  some  of  the  dykes  were  of  solid  massive  prisms 
Jaid  quite  across,  while  one  or  two  had  a  longitudinal  di- 
vision runnino;  throutrh  their  middle,  as  in  the  second  dyke 
at  Fairhead. 

fn  all,  the  lines  marking  the  construction  of  the  dykes, 
whether  accurate  or  faint,  were  across  at  right  angles  to 
their  directions,  but  the  perfection  of  the  workmanship 
was  very  different ;  and  when  we  attacked  them  uith  a  light 
sledge,  we  found  some  to  crumble,  being  in  a  state  of  de- 
composition, others  resisted  our  efforts,  while  some  broke 
into  small  quadrangular  prisms,  like  the  dykes  at  Port 
Spagna  and  the  Giant's  Causeway. 

Dr.  McDonald  showed  me  in  his  cabinet  prisms  he  had 
taken  from  a  quarrv  (no  doubt  a  dyke)  near  Belfast;  they 
were  nine  or  ten  inches  long,  and  entirely  composed  of 
triangular  pyramids  of  the  same  length,  put  together  as  if 
to  illustrate  Prop.  7.  lib.  12th  Eucl.  Elem.  I  had  found 
two  or  three  small  triangular  pyramids  among  the  quadran- 
gular prisms  at  the  Giant's  Causeway  dvke,  but  at  the 
Belfast  dyke  triangular  pyramids  were  the  sole  elementary 
figure. 

As  the  shore  in  Belfast  lough  is  low,  there  are  but  few 
opportunitiifs  of  examining  the  materials  that  come  in  con- 
tact with  the  basalt  dykes  ;  in  fact  I  noticed  but  two,  stra- 
tified clay  and  freestone  ;  this  clay  is  very  plentiful  on  the 
shore  and  the  adjacent  country ;  it  is  arranged  in  very  thin 

A  a  4  horizontal 
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horizontal  strata,  and  when  exposed  to  the  air  hardens  al- 
most to  the  consistence  ot  stone. 

At  the  contact  the  basalt  aTul  freestone  were  stronglv 
united  together,  and  for  two  or  tliree  inches  ti";e  basak  had 
in  some  sort  acquired  the  colour  and  grain  of  the  sand- 
stone :  I  was  particularly  attentive  to  this  fact,  as  Mr.  Wer- 
ner alleges  the  transition  of  baf-alt  into  other  stones,  and 
Mr.  Jameson  found  in  Arran  (pages  131  and  133)  basalt 
sometimes  mixed  with,  and  at  others  penetrated  l)y,  sand- 
stone;  but  on  this  occasion  Dr.  McDonald,  by  some  ex- 
periments, found  that  notwitlistanduig  the  freestone  ap- 
pearance the  stone  remained  pure  basalt. 

The  basaltic  area,  from  the  north  and  east  sides  of  which 
these  singular  walls  diverge  in  such  abundance,  compre- 
hends a  considerable  part  of  the  country  of  Derrv,  and 
a  much  greater  of  the  county  of  Antrim  ;  its  breadth  varies 
from  20  to  near  30  mile?,  and  its  length  exceeds  3  5  ;  it 
seems  composed  almost  exclusively  of  vast  and  steady  ba- 
salt strata  accumulated  upon  each  oiher;  in  one  place  we 
count  16,  in  others  we  conjecture  more,  especially  at  Ma- 
gilligan  rock,  as  we  know  the  basalt  to  be  1200  feet  deep 
there.  This  whole  mass  rests  upon  a  vast  stratum  of  white 
limestone  about  200  feet  thick,  of  the  same  extent  with  the 
basaltic  area,  but  discoverable  only  at  its  periphery,  which 
extends  above  SO  miles. 

This  mighty  stratum  ascends  to  the  souihwad,  until  its 
lower  edge  acquires  on  the  east  side  a  height  of  800  feet, 
and  on  the  west  at  least  1700;  the  country  below  the 
limcblone  stratum,  and  without  it,  is  on  the  west  side 
mostly  schistus,  on  the  east  sandstone  and  clay  penetrated 
by  basalt  dykes,  which  furnish  stones  in  abundance  for  all 
purposes. 

The  Scotch  whvnn  dvkes  have  been  generally  supposed 
to  originate  in  Ireland.  If  this  fact  be  admitted,  we  can 
easily  trace  them  by  attending  to  the  directions  of  our  ou  n  : 
thus  ihose  that  issue  from  the  coast  west  of  Ballycastle, 
proceeding  north  with  a  slight  inclination  to  the  east,  are 
to  be  sought  for  in  Islay,  Jura,  Mull,  &c.,  where  Mr.  Mills 
actually  found  them  in  great  numbers. 

OuF  dykes  which  are  seen  at  Murloir,  Torr,  and  Cushen- 
dun,  are  obviously  those  which,  having  crossed  the  Mull 
of  Gantyre,  were  observed  by  Mr.  Jameson  in  such  abun- 
dance in  the  Isle  of  Arran. 

Dr.  Hutton  also  mentions  20  or  30  whynn  dykes  he 
found  **  in  the  shire  of  Avr  to  the  north  of  Irvine  on  the 
eooist."     These  correspond  with  the  numerous  dykes  about 
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Garron    point   and    its    neigbl3onrhoQd,    uhosc  rectilineal 
course  is  directed  towards  that  part  of  the  Scotch  coast. 

The  dykes  about  Larue  may  be  expected  to  be  found  on 
the  Mull  of  Galloway,  while  those  \  examined  far  up  in 
Belfast  lough,  on  account  of  their  S.  E.  direction,  probably 
do  not  catch  Scotland,  nor  meet  land  until  thev  arrive  on 
the  coast  of  Cumberland. 

Whether  our  whyun  dykes  be  identically  the  same  with 
those  on  theScotcli  coast  opposite,  is  not  easily  ascertained, 
though  highly  probable ;  but  even  confining  ourselves  to 
our  own  country,  we  find  sutBcient  matter  for  astonish- 
ment in  contemplating  our  basaltic  area,  formed  by  accu- 
iTiulaiions  of  horizontal  strata,  with  nuntherle?s  vertical 
planes  radiating  from  it  :  had  Dr.  Beddoes  been  acquainted 
with  this  structure  of  our^ basaltic  countrv,  I  tinnk  he 
would  scarcely  have  asserted,  that  *'  a  riaht  knowledge  of 
ba-.altes  is  conducting  us  fast  to  a  ju>t  theorv  of  the  earth." 
1  think  very  difierently  from  Dr.  Beddoes,  and  conceive  that 
instead  of  assisiijig,  basaltic  facts  are  throwing  new  diffi- 
culties in  the  way  of  cosmogonists,  who  ilatter  themselves 
they  have  developed  the  secret  of  nature  ;  and  that  those  in 
my  country,  (to  which  I  confine  myself)  are  utterlv  irre-  • 
concileable  to  anv  theory  I  have  met  with. 

l\vo  sects  oi  naturalists,  distinguished  bv  the  names  of 
Vokaiiists  and  Plidojiists,  have  of  late  taken  possession. of 
all  the  basalt  in  the  world,  and  have  divided  it  between 
them.selves,  under  the  descriptions  of  erupted  and  untrvpted 
lava  ;  and  they  have  so  convinced  Dr.  Beddoes  of  the  vali- 
dity of  their  claim,  thiu  he  says,  *'•  I  shall  assume  the  oriijin 
of  basahes  from  subterranean  fusion  to  be  ihorousihlv  esta- 
blished.'' ^    • 

After  such  a  round  assumption  it  mav  be  deemed  uncivil 
to  question  the  igneous  origin  of  our  basalt  dykes  ;  but 
natural  hiilory  is  not  to  be  sacridced  out  of  respect  to  con- 
fident assertion  :  1  will  therefore  irv  bv  the  test  of  facts 
whether  that  description  of  basaltes  (which  your  lordship 
wishes  for  information  upon)  ever  was  in  fusion. 

Foreigners  seem  to  know  little  of  whvim  dvkes  except  In 
mines.  Mr.  St.  Fond  found  at  Chamarelle  in  Vivarois 
what  is  obviously  a  whynn  dyke,  and  it  embarrassed  him 
more  than  any  fact  he  ever  met  with  ;  it  will  be  found  en- 
teriainiiig  to  look  into  his  Vol.  ex.  de  Fivarois,  and  into 
his  Min.  des  Vol.  to  sec  the  diflieuliies  into  wdiich  this 
couiavt  de  lave  covipacie,  this  fuisseau  de  basalt e  en  fusioji 
lias  thrown  him, and  the  swingeing  postulates  he  is  ohlio;ed 
to  raake^  in  order  to  get  over  them. 

Dr.  HamiN 
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Dr.  Hainilton  on  behalf  of  the  Ff>/r/7;?/5/.^\.  and  Dr.Hnttoa 
the  g'reat  advocate  for  the  Fiufofiic  system,  are  iimre  ready 
at  their  expedients  ;  the  fiist  of  these  forFiis  our  whynn 
dykes  bv  pouruig  in  erupted 'lava  at  the  upper  aperture  of 
niightv  chasms ;  while  Dr.  Hutton  conceives  these  chasms 
were  filled  up  by  his  own  uncrupted  hiva,  forced  up  at  the 
lower. 

In  discussing  tlie  opinions  of  these  gentlemen,  T  will 
make  them  the  most  liberal  concessions:  for  instance,  I 
will  concede  to  both,  that  they  have  discovered  the  process 
by  which  nature  has  formed  chasms  of  immeasurable 
length,  immeasurable  depth,  and  of  inconsiderable,  though 
uniform,  breadth. 

1  will  concede  to  Dr.  Ilaniilton  that  he  has  broup^ht  to 
the  edce  of  the  chasms  his  lava,  *'  th'S  forei<rn  substance, 
which  issuing  from  the  vast  mass  of  basahes  that  forms 
the  northern  oxtremilv  of  Fairhead,  has  descended  over  the 
adjoining  strata,"  and  that  he  has  it  ready  '^  tofll  up  each 
■  clef't  and  vaciiify,''     (Hun.  Antrim,  let.  3,  part  I.) 

I  will  also  admit  in  favour  of  Dr*  Mutton,  that  he  has 
his  unerupt'ed  lava  ready  at  the  bottom  of  these  chasms, 
that  he  has  his  machinery  prepared  for  forcing  it  up,  and 
that  he  has  surrnounted  his  great  difliculty,  and  discovered 
a  mode  of  supporting  such  a  mass  when  raised  ;  a  point 
upon  which,  having  failed  hiniself,  he  v. ould  discourage 
others  from  forming  conjectures.  (Edinburgh  Trans,  vol.  i. 
page  585.) 

Notwithstandiucv  th&se  concessions,  it  will  not  be  difficult 
to  show  that  these  gentlemen  have  not  discovered  the  secret 
of  nature  in  the  cons^truction  of  these  singular  walls,  and 
that  they  were  nut  formed  by  Ikjuid  lava  filling  up  mighty 
chasms. 

1st.  Manv  of  our  contiguous  dvkes  differ  materially  from 
each  other,  yet  their  proximity  is  such,  that,  according  to 
the  thc(>rv  of  either  Dr.  H^nmhon  or  Dr.  Hutton,  they 
must  have  been  filled  up  from  the  same  source,  and  v.ith 
the  same  material. 

edlv.  Manv  of  these  dvkes,  both  in  Ireland  and  Scot- 
land, shou-  a  material  (lifiereiice  between  their  middle  parts 
and  their  sides,  both  in  grain  and  internal  principle  of 
construction  ;  the  change  too  is  not  gradual,  but  per 
salium,  as  if  the  dissinniar  parts  were  separated  from  each 
>jther  by  planes  parallel  to  tiieir  sides:  all  this  is  perfectly 
incompatible  with  the  high  state  of  fluidity  in  which  the 
lava  must  have  been,  to  enable  it  to  611  up  vast  chasms  of 
such  diminutive  breadth, 
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Sdly.  Our  whynn  dykes  come  in  contact  u  ith  a  great 
bf  variety   of  different   substances,    without  producing  such 

■  effect  upon  any  one    ot"  them  as   might  be  expected   from 

W  the  contiguity  of  so  glowing  a  mass  ;  but   however  this 

argument  may  bear  against  the  Folca?iistSy  the  Pluionists 
will  sav  it  does  not  applv  to  them,  for  the  chemical  opera- 
tions of  nature  are  carried  on  in  Dr.  Hutton's  subterranean 
laboratory  very  differently  from  what  we  see  on  the  surface 
of  our  globe  :  in  the  former  Dr.  Hutton  savs  calcareous 
strata  are  covsolidated  hy  the  operation  of  heat  and  simple 
Juston.,  and  again,  having  proved  that  these  strata  had  been 
consolidated^  by  simple  fiisw a,  (page  253.)  Dr.  Hutton 
however  confesses  it  is  not  easy  to  com  "ire bend  this  :  '^and 
to  be  convinced  that  this  calcareous  t-tone,  which  calcines 
so  easily  in  our  lires,  should  have  been  brought  into  fusion 
by  subterraneous  heat  without  suffering  calcination,  must 
require  a  chanr  of  reasoning*  which  every  one  is  not  able 
to  coinprehend.''     (pace  271.) 

But  it  is  not  necessary  on  this  occasion  to  enter  into  the 
mysteries  of  a  laboratory,  to  which  we  have  not  access,  nor 
to  cilculate  the  force  of  Dr.  Hutton's  great  agent  com- 
pression  ;  for  our  observations  on  the  contacts  of  the  matter 
<)f  our  \\hvnn  dykes  with  the  substances  they  encounter, 
being  niade  on  the  surface  of  the  earth,  in  the  open  air, 
even  admitting  those  dykes  to  be  formed  as  Dr.  Hutton 
supposes,  his  uncrupted  lava  is  now  become  erupted,  and 
of  course,  to  use  his  oxvn  word.-^,  ''  those  substances  which 
calcine  and  vitrifv  in  our  fires,  should  s-uffer  siinilar  chan2:es 
when  delivered  from  a  compression  which  renders  them 
fixed."     (Edinburgh  Trans,  page  280.) 

I  am  av^  are  I  must  fatigue  yoin-  lordship  by  dwelling  so 
long  upon  the  question  of  the  igneou?  orig^in  of  our  whvnn 
dykes ;  but  as  most  modern  writers  and  travellers  ca'l  them 
/(iva  veins,  and  ihe  facts  I  have  observed  with  much  atten- 
tion, induce  me  to  combat  so  general  and  so  popular  an 
opinion,  I  hope  you  will  excuse  me  for  addino-  a  fourth 
argument,  which  I  conceive  to  be  conclusive. 

All  substances,  when  ignited,  are  in  a  hio;h  state  of  di- 
latation ;  this  is  followed,  when  they  cool,  by  a  contraction, 
z/ne  retraite,  by  which  they  occupy  less^space  than  they  did 
when  heated  ;  of  course,  had  our  dykes  been  chasms  Tilled 
op  with  glowing  lava,  when  this  material  cooled  and  con- 
tracted, it  could  no  longer  fill  up  these  chasms  as  before, 
but  must  crack  and  separate  from  their  sides,  Icavino-  ia- 
itervals  and  disruption^ ;   but  jiothing  like  this  is  observed, 

the 
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the  dyke  and  contiguous  niattcr,  whatever  it  be^  are  solidly 
united  together,  forming  but  one  mass. 

These  whynn  dyke;*  sugirest  oilier  curious  questions  : 
Were  they  formed  at  the  same  tnne  with  the  contiguous 
materials  r  , 

Were  they  posterior  to  them,  as  Dr.  Hamilton  and  Dr. 
Huiton  suppose  r 

Or,  were  they  antecedent  to  the  stratified  masses,  that 
every  where  come  in  contact  with  them  ? 

The  inutility  of  such  speculations  ileters  me  from  enter- 
ing into  them.  I  must  however  confess,  that  the  facts 
seem  to  give  stronger  negatives  to  the  U\o  first  questions, 
than  to  the  last.  But  who  would  hazard  so  bold  an  opinion, 
as  that  these  mighty  walls  were  the  first  part  of  our  wurld 
that  was  formed.  What  an  idea  must  it  convey  to  us  oi 
this  frame-  ivork  or  skeleton,  of  our  ^lobe  ! 

A  new  theory  I  conceive  more  likely  to  be  a  nuisance 
than  an  acquisition  to  natural  history  ;  and  that  the  road 
to  the  advancement  of  the  science  u  ould  be  better  laid  open 
by  destroying  some  of  th()se  we  have  '^i' ready. 

Should  therefore  your  lordsliip  think  that  the  arguments 
I  have  adduced  against  the  igneous  origin  of  our  whynn 
dykes  are  of  anv  weight,  I  will  probably  make  further  in- 
roads into  the  territories  of  Fulcan,  and  question  the  ig- 
neous origin  of  basalt  in  general. 

To  this  your  lordship  will  verv  likely  reply,  that  the  topic 
is  worn  threadbare ;  that  most  modern  writers,  without 
entering  into  the  question,  pronounce  it  to  be  already  de- 
cided in  the  affimative ;  and  th.at  I  shall  never  obtain  atten- 
tion to  so  stale  a  subject. 

My  opportunities,  however,  to  procure  information  upon 
it  have  been  superior  to  those  of  any  other  person  ;  I  have 
lived  very  many  summers  in  the  most  important  basaltic 
country  in  the  world,  and  mv  fondness  for  the  sea,  and 
possession  of  boats,  have  enabled  me  repeatedly  to  explore 
our  coast,  which  1  know  that  no  other  naturalist  ever  did. 
It  is  to  this  coast  and  country  that  the  advocates  for  parti- 
cular opinions  come  to  look  for  arguments  to  support  the 
theories  they  patronize;  it  is  painful  lo  follow  such  gentle- 
men, correcting  their  statements,  and  contradicting  their 
assertions:  nor  are  they  cursory  travellers  alone  who  mis- 
represent our  facts;  it  will  appear  that  men  of  science  and 
ability  are  equally  disposed  to  support  their  opinions  at  any 
expense; — a  favourite  theory  is  an  adopted  child,  that  must 
be  maintained. 

But 
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But  it  is  .v^t  bv  exposing  tlit  errors  of  others  that  science, 
antl  esptciallv  natural  hhtory,  is  to  be  advanced  ;  nor  is  it 
by  piizzlinot  ourselves  t'>  find  out  in  wiiat  manner^  and  by 
what  process,  nature  has  executed  her  work ;  let  us  rather 
exaujine  attentivelv  what  she  has  actually  done;  let  us 
quit  disputino;  about  the  whimsies  of  our  own  brains,  and 
study  the  code  ol  fact>. 

In  our  basaltic  country  these  are  curious,  as  well  as  abun- 
dant; and  it  will  be  from  such  of  these  alone  as  have 
escaped  the  attention  of  niy  predecessors,  and  from  the 
geological  construction  of  the  country,  that  the  arguments 
to  be  applied  to  the  question  of  the  igneous  origin  of  basalt 
will  be  drawn  ;  and  whatever  may  be  their  weight,  at  leait 
they  will  have  the  merit  of  novelty  to  recommend  them. 

I  am.  with  great  respect, 
Your  lordship's 
Most  obedient  humble  servant, 
Portrush.  \V.  RiCHARDSOX, 

P.  S.  When  I  ix>und  an  opportunity  for  examiningr  the 
w^hvnn  dvkes  to  the  northward  of  Whitehouse-point,  f 
omitted  several  under  the  denu'sue  called  Macedon,  which 
were  much  covered  bv  sea-wrack  ;  here  I  knew  the  surlaces 
ufthe  dykes  were  decomposed,  ami  their  distinctive  cha- 
racters defaced. 

Between  Macedon  and  Canickfercrus  there  are  many,  all 
as  usual  difterin^;  from  each  other;  some  not  so  recti- 
lineal m  their  course  as  those  I  have  hitherto  described;  in 
one  or  two  tlie  prismatic  construction  w  as  scarcely  perceiva- 
ble, while  in  the  greater  nunibcr  the  arramxement  of  these 
prisms  laid  acn  ss  the  d\  ke  was  mt)at  distinct. 

In  two  contiguous  dvkes  I  of)?erved,  that  the  axes  of 
tbtse  prisms  were  not  horizontal  as  usual,  but  in  one  greatly 
elevated  to  the  north,  and  in  the  otiier  towards  the  south. 

Human  attention  could  not  follow  the  variety  which  na- 
ture has  displa\'ed  in  the  formation  of  these  dykes  ;  there- 
fore, not  to  fatigue  the  reader,  I  will  describe  but  two 
more  particularly  ;  I  select  these,  both  oi\  account  of  the 
new  circumstances  attending  them,  and  also  because  they 
iire  easy  of  access,  being  within  a  lew  yards  of  the  great 
ruad  from  Belfast  to  Carrickfergus. 

The  first  of  these  runs  eastward  along  the  strand,  about 
400  yards  south  of  the  gallery  ;  we  approached  it  from  the 
north,  and  found  it  coulpo^ed  of  long  well-formed  hori- 
zontal prisms,  lined  on  the  north  side  bv  a  sort  of  basaltic 
wall  about  18   inches  thick:  this  a  military  gentleman  of 

our 


SS2  Notice  respecting  Neiv  Boohs. 

our  party  called  its  revetement ;  I  adopt  the  word  or  thi^ 
occasion  for  convenience. 

After  we  had  traced  the  dyke  eastward  for  several  yards, 
we  observed  this  revetenicnt  separate  from  it,  and  diverge 
at  a  considerable  ansile,  then,  forming  a  curve,  disappear 
beneath  the  sand  to  the  north-east ;  this  new  circuiBstanc& 
exciting  our  attention,  we  traced  the  revett-ment  back  to 
the  dyke,  then  along  it  to  the  westward,  when  after  some 
time  we  perceived  it  entering  the  dvke  at  an  acute  angle, 
and  crossing  it  diagonally;  when  across,  it  fornied  for  se- 
veral yards  a  revetemerd  on  the  south  side  of  the  dyke,  then 
diverging  from  it,  and  curving  as  before,  it  was  again  lost 
under  the  sand  to  the  south-west. 

The  second  dyke  I  will  describe  particularly,  lies  about 
500  vards  north  from  the  silvei'  stream,  and  about  three 
miles  from  Carrickfergus ;  it  -seemed  composed  of  four  or 
five  distinct  walls,  agglutinated  together;  in  each  of  these 
the  prismatic  construction  was  different  from  that  of  the 
others,  and  in  one  the  axes  of  its  prisms  were  not  as  us^ual 
at  right  angles,  but  oblique  to  the  direction  of  the  dyke. 

A  new  circumstance  occurred  here  too  ;  this  dyke,  about 
Q5  feet  broad,  bad  a  revetement  of  freestone  on  each  side, 
and  was  also  twice  or  thrice  penetrated  by  walls  of  freestone 
siniilar  to,  and  in  the  same  direction  with,  the  basalt  walls 
between  which  they  lav ;  these  freestone  walls  were  more 
than  a  foot  broad,  and  sometimes  composed  of  horizontal 
laminae,  and  at  others  of  vertical. 

I  have  since  discovered  a  magnificent  dvke  in  the  face  of 
the  stupendous  precipice  of  Cave  hill*  which  it  cuts  verti- 
cally near  200  feet,  and  is  afterwards  to  be  traced  a  great 
way  down  the  hill. 

Though  this  dyke  be  attended  by  very  curious  circum- 
stances, I  will  take  no  further  notice  of  it,  as  I  hope  to  see 
it  soon  accurately  described  by  my  ingenious  friend  Dr. 
M'Donald,  who  was  with  me  when  1  discovered  it,  and 
whose  vicinity  affords  him  better  opportunities  of  accurately 
examining  this  beautiful  and  interesting  facade. 


LVIIT.  Notice  respecting  New  Books. 

A  NEW  edition  of  Dr.  Henry's  chemical  work  is  in  the 
press^  and  will  be  published  in  the  course  of  a  few  weeks. 

*  A  stratified  bas?.lt!c  mountain,  nearly  hanging  over  Belfast;  it  is  well 
worth  the  attention  of  naturalists. 

He 
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He  has  found  it  impossible  to  give  a  sufficiently  ample  and 
distinct  view  of  the  numerous  and  important  discoveries 
which  have  been  made  in  the  science  during  the  two  last 
}ears,  without  extendmg  the  work  to  a  second  volume. 
And  as  its  original  title  would  but  ill  accord  with  the  en- 
larged form  u:ider  which  the  book  will  now  appear,  it  will 
be  changed  to  that  of  *'  Elements  of  Experimental 
Chemistry." 


LIX.   Proceeding <i  of  Learned  Societies, 

ROYAL    SOCIETY. 

OxV  the  3d,  lOlh,  and  17ih  of  May,  the  reading  of  Mr. 
Macartney's  observations  on  Juminous  insects  was  con- 
tinued. The  result  of  the  author's  researches  has  enabled 
him  to  state  that  12  diti'erent  genera  of  insects,  which  in- 
clude an  inmieiise  number  of,  species,  emit  light.  Seven 
of  these  genera  belong  to  the  order  of  mollusca,  and  tlie 
other  five  to  the  hennpterous,  as  iha  Julgorce ;  the  apte- 
rous, as  the  cancer  puttx  RndJulgenSj  8cc.  Mr.  Macar.tney 
took  an  historical  survey  of  what  has  been  written,  on  lu- 
minous insects,  related  the  discoveries  of  different  voyaocrSy 
such  as  those  of  Sir  Joseph  Banks,  who  discovered^two 
species,  the  cancer  pulex  near  Madeira,  in  1774,  with 
capt.  Cook,  and  the  nieduaa  noctiluca.  Capt.  Horsburpti 
also  discovered  two  species  in  the  Arabian  sea,  which  he 
gave  to  the  author,  one  of  them  like  a  wood  louse,  the 
other  he  called  wei/w^a  scinlillans.  The  same  accurate  ob- 
server also  noticed  various  luminous  appearances  of  the  sea 
and  some  insects,  which  on  being  pressed  emit  a  lumi- 
nous fluid.  He  also  gave  to  Mr.  M.  a  drawinix  of  one  of' 
the  insects,  which  he  took  out  of  the  water  at  a^^time  when 
the  sea  appeared  almost  Vv'hite,  like  a  vast  field  of  ice 
covered  with  snow.  'Jliis  appearance  is  ascribed  bv  ihe 
author  to  immense  quantities  o^  medusa  scinlillans,  which 
emit  flashes  of  light,  and  so  frequently  as  to  assume  a  con- 
tinued brightness.  To  this  species  of  medusa  the  author 
attributes  the  sudden  flashes  oh  light  which  are  oceasiflnallv 
seen  on  our  own  sea  shores.  Mr.  M.  has  also  discovered 
three  different  species  of  luminous  insects  on  the  southern 
coasts  of  England.  In  the  course  of  his  inquiries,  he  ap- 
pears to  doubt  the  luminousness  of  the  cancer  pulex,  but 
notices  the  pyrosoma  aialanliea,  a  worm- shaped  luminous 

insect. 
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Insect,  observed  by  M.  Perot,  of  which  only  one  genus  or 
species  has  vet  been  discovered. 

In  summing  up  some  concluding  remarks  on  the  cause 
of  this  luminous  quality  in  insects,  Mr.  M.  expresses  him- 
self with  great  d.fiidence,  and  from  the  experiments  of 
Kumford,  and  his  own  observations,  hesitates  in  stating 
whether  light  is  not  ra'her  a  quality  than  a  substance,  as  all 
the  phsenoniena  of  luminous  injects  tend  to  give  probability 
to  the  former  opinion.  The  medusa^  he  observes,  can 
emit  light  for  any  indefinite  time  :  their  light  and  that  of 
otlier  sea-insects  aj^pear  of  no  specific  use  to  the  animal, 
but  that  of  glow-worms  and  flies  serves  to  make  them 
known  to  each  other  in  ibc  night.  All  luminous  animals 
shun  the  light  of  day,  and  hence  the  author  infers  that  they 
cannot  have  imbibed  solar  light  sufficient  to  emit  so  much 
during  theni^ht;  that  the  luminous  matter  of  the  sea,  or 
medusay  has  nothing  in  it  phosphoric  or  inflamn)able;  that 
the  manner  of  secreting  this  luminous  matter  (if  so  it  be) 
is  yet  wholly  unknown  ;  that  the  sudden  death  of  the  ani- 
mals, and  consequent  extinction  of  tiieir  luminousness;  pre- 
vent all  anatomical  or  microscopical  observations,  and  that 
the  i^iumber  of  creatures  possessing  this  peculiarity  is  very 
considerable.  He  related  a  great  number  of  experiments,  all 
of  which  tended  to  demonstrate  that  this  light  has  nothing 
in  it  of  a  phosphorescent  quality,  as  universally  believed, 
and  that,  \^  hatever  it  may  be,  it  is  no  longer  attributable  to 
the  presence  of  phos{)horic  or  inflammable  matter. 

May  24.  The  introduction  to  a  paper  on  the  sexual  or- 
gaViS  and  mode  of  generation  of  the  icjiialus  genus,  or  dog- 
fish, by  Mr.  Home,  was  read.  It  related  principally  to  a 
description  of  tliose  organs  in  the  fishes,  of  which  Mr.  H. 
has  before  given  sonie  general  accounts  to  the  Koyal 
Society. 

LINN^AN    SOCIETy. 

April  17. — The  President  in  the  chair.  The  following 
papers  were  read  :  Observations  by  Olof  Swartz,  M.D.  on 
some  former  Species  of  Andromeda,  properly  belonging 
to  the  Genus  Menziesia: — On  the  supposed  Effects  of  ivy 
on  Trees,  by  Humphry  Repton,  Esq.  : — On  the  Fasciola 
Hepatica,  by  Mrs..Cobbold. 

May  1. — A  paper  was  read  On  the  Genus  Andraa,  with 
Descriptions  of  four  British  Species,  by  W.  J.  Hooker, 
Esq.,  F.L.S. 

Thursday,  May  24,  being  the  anniversary  of  the  birth- 
day of  IJnnseus,  the  Linnsean  Society  mat  at  their  house 
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in  Gerard  Street,  in  pursuance  of  their  laws  and  charter,  to 
dect  a  president,  council^  and  officers  for  the  ensuing 
year :  when  the  following  five  new  members  of  co  iiicil 
were  elected  : — JohnBlackburne,  esq.  Edward  Forster,  esq. 
George  Milne,  esq.  Edward  Rudge,  esq.  and  Edward  Lord 
Stanley.  And  the  following  were  chosen  as  officers  :  James 
Edward  Smiih,  M.  D.  president;  Thomas  Mars'aam,  esq. 
treasurer;  Alexander  MacLeay,  esq.  secretary;  and  Mr. 
Richard  Tavlor,  under  secretary. 

The  society  afterwards  dined  together   at   Freemasons' 
Tavern,  as  usual. 

WERNERIAN    NATURAL    HISTORY    SOCIETY. 

At  the  meeting  of  this  society,  on  the  7th  April,  Dr. 
Macknight  read  a  mineralogical  notice,  on  the  tract  of  the 
Highlands  from  Killin  to  Braemar,  by  the  way  of  Glen 
Tilt.  Ben  Lawers  is  composed  of  undulated  mica-slate, 
which  at  the  summit  is  yellowish -gray,  and  in  some  varie- 
ties so  fidl  of  quartz  as  to  resemble  a  sandstone.  Towards 
Logierait,  beautiful  garnets  begin  to  appear.  Beyond  Mul- 
lenearn, gneiss  occurs;  also  limestone,  hornblende-slate,  and 
sienite.  Besides  the  substances  first  mentioned,  Glen  Tilt  is 
remarkable  by  a  peculiar  aggregate  of  feldspar,  hornblende, 
and  occasionally  quartz  ;  in  which  the  various  proportions 
of  these  ingredients  exhibit  the  rock  under  various  aspects 
of  the  sienitic  and  greenstone  species.  It  is  distinguished 
from  granite  (for  which  it  has  been  mistaken)  not  only  by 
the  uncrystallized  state  of  the  feldspar,  but  by  the  presence 
of  hornblende,  and  the  absence  of  mica.  Professor  Jame- 
son has  entitled  it  sienitic  greenstone.  Tt  occurs  in  con- 
formable beds  ;  particularly  one  of  great  size,  which  inter- 
sects the  channel  of  the  river  at  different  places,  near  the 
lodge.  Crossing  the  mountains  from  Glen  Tilt  to  the 
course  of  the  Dee,  we  find  hornstone,  feldspar-porphyry, 
and  limestone,  subordinate  to  mica-slate  and  2;neiss ;  till 
we  reach  the  Castletown  of  Braemar,  where  the  granite  of 
the  Grampians  at  length  appears. 

At  the  same  meeting,  a  communication  from  colonel 
Imrie  was  read,  describing  the  conglomerate-rock  of  the 
Grampians,  and  tracing  it  from  near  Stonehaven  to  the 
Burn,  and  again  at  Callender,  80  miles  distant.  The  po- 
sition of  this  conglomerate-rock  is  nearly  vertical  ;  and  of 
this  fact,  in  col.  Imrie's  opinion,  no  satisfactory  explana- 
tion has  yet  been  given. — At  this  meeting,  also,  there  was 
laid  before  the  society  an  accurate  section  of  the  coal-field 
at  Alloa,  accompanied  with   interesting  remarks,  by  Mr. 
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Robert  Sald^  x\v\\  engineer,  and  managx:r  of  Mr.  Ersklne 
of  Mar's  extensive  coal-works.  The  depth  of  the  section 
is  70-1  feet  ',  the  aiiernaiing  strata  are  141  in  number;  and 
the  total  amount  of  the  different  beds  of  coal  is  59  feet 
'finches. — Captain  Laskey  likewise  presented  to  the  so- 
ciety a  series  of  the  remains  of  a  cUrious  fossil  Encrinu* 
found  in  slate-clay  near  Dunbar, 
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{Continued  from  p.  317.] 
GEOLOGY. 

The  observations  from  which  geology  can  derive  the 
most  important  advantages,  are  certainly  those  which  are 
directed  to  the  subjects  of  fossil  animals,  but  more  particu- 
larly those  which  lived  upon  dry  land.  M.  Cuvier  has  con- 
tinued the  investigation  of  this  important  subject.  He  has 
brought  to  a  termination,  in  conj»mction  with  M.  Brong- 
niart,  the  mineralogical  geography  of  the  environs  of  Pa- 
ris, a  slight  sketch  of  wh'ich  was  given  in  the  account  of 
the  labours  of  the  Class  for  the  year  1 808  *.  He  afterwards 
directed  his  attention  to  the  osseous  heaps  (breches)  on  the 
shores  of  the  Mediterranean.  Rocks  similar  to  those  which 
arc  to  be  seen  at  Gibraltar,  near  Terruel  in  Arragon,  at 
Cette,  at  Antibes,  at  Nice,  in  Corsica,  in  Dalmatia,  and  in 
the  isle  of  Cerigo,  have  beeii  found  in  the  fissures  of  the 
compact  limestone  which  constitutes  the  principal  soil  of 
these  various  places,  and  they  are  all  composed  of  the  same 
elements  :  it  is  a  red  cement,  like  brick,  which  connects  in 
a  confused  manner  numerous  fragments  of  bones  and  of 
limestone  in  which  these  heaps  are  contained.  All  the 
bones  found  in  these  rocks  belong  to  herbivorous  animals, 
most  of  which  are  known  still  to  exist  on  the  adjoining 
soil;  they  are  mixed  with  fresh-water  shells.  This  inclines 
us  to  think  that  these  heaps  are  posterior  to  the  last  conti- 
nuance of  the  sea  on  our  continents,  but  very  ancient  ne- 
vertheless ;  since  nothing  proves  that  similar  heaps  have 
been  recently  formed,  and  some  of  them,  such  as  those  in 
Corsica,  contain  even  unknown  anhnals. 

Alluvial  earths  also  contain  bones  of  herbivorous  ani- 
Thals  :  they  have  been  discovered  in  the  peat-mosses  of  the 
valley  of  the  Somme,  with  stags*  horns  and  heads  of  oxen, 
and  in  the  environs  of  Azoph,  near  the  Black  Sea.  These 
bones  have  belonged  to  a  species  of  beaver :  the  former  re- 
semble those  of  ^he  common  beaver  \  the  others,  which 

*  See  pagt  S6  of  the  present  volume  of  the  Phil,  Mag. 
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FE>rm  a  complete  head,  seem  to  have  belonged  to  a  much 
larger  species  than  we  are  acquainted  with  ;  and  M.  Fischer^ 
who  discovered  this  animal,  has  given  it  the  name  of  tro-» 
gontherium,  which  M.  Cuvier  adopts  as  the  specific  name. 

Bones  of  herbivorous  animals  have  also  been  found  in 
schists.  Three  kinds  have-bcen  described.  M.  Cuvier  saw 
the  figure  of  one  which  some  authors  re2,arded  as  bavins:  ap- 
pertained to  an  Indian  boar,  and  others  to  a  polecat.  M.  Cu- 
vier rather  gives  it  the  character  of  a  herbivorous  animal ;  but 
he  has  not  been  able  -to  ascertain. the  genus  nor  species. 

Among  the  fossil  bones  of  ruminating  animals  found 
in  loose  strata,  M.  Cuvier  has  recognised  a  kind  of  elk 
different  from  that  with  which  we  are  now  acquainted.  The 
bones  of  this  animal  have  been  found  in  England  and 
Ireland,  near  the  Rhine,  and  in  the  environs  of  Paris,  in 
beds  of  marl  at  no  great  depth,  and  they  seem  to  have 
been  deposited  in  fresh  water.  Some  horns  discovered  in 
abundance  in  the  neighbourhood  of  Etampes,  in  sand  sur- 
mounted by  limestone  of  fresh  water  formation,  prove  the 
existence  of  a  small  species  of  rein-deer  which  seems  no 
longer  to  exist.  M.  Cuvier  has  besides  observed  remains 
of  horns  of  goats,  fallow-deer  and  stags,  which  do  not 
seem  to  diflfer  essentially  from  the  horns  of  the  existing 
species  :  '*  Nothing,'*  says  our  author,  ^'  is  more  abun- 
dant:  all  the  recent  alluviations  dug  up  have  furnished 
them  ;  and  if  we  do  not  find  plenty  of  testimony  as  to  these 
fossil  bones,  it  is  because  from  presenting  themselves  at 
trifling  depths  they  have  not  been  thought  worthy  of 
much  notice." 

In  the  fossils  of  ruminating  animals  with  hollow  horns, 
M.  Cuvier  has  recognised  crania  of  aurochs,  discovered 
in  the  banks  of  the  Rhine  and  the  Vistula,  in  tlie  envi- 
rons of  Cracow,  in  Holland,  and  in  North  America.  These 
crania  exceed  in  size  those  of  the  aurochs ;  but,  as  M. 
Cuvier  observes,  this  difference  may  be  ascribed  to  the 
abundance  of  food  which  these  animals  formerly  possessed^ 
when  ranging  at  pleasure  through  the  vast  forests  and  pas- 
turages of  France  and  German  v. 

There  is  another  kind  ul^  fossil  cranium  differing  only 
from  our  present  oxen  from  the  size,  being  larger  and  the 
horns  being  in  a  different  direction.  These  crania  have 
been  found  in  the  vallev  of  tlie  Somnic,  in  Suabia,  Prussia, 
England,  and  Italy.  *<  If  we  recollect,'*  says  M.  Cuvier, 
"  that  the  ancients  distinguished  in  Gaul  and  Germany  two 
kmds  ot  wild  oxen,  tlu  urus  and  the  bison;  mav  we  not 
iuppjse   that  one  of  the  uvo,  aficr  iurni.shing  our  present 
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race  of  oxen,  was  extirpated  i a  his  savage  state;  while  the 
other,  which  could  not  be  subdued,  still  subsists  in  small 
numbers  in  the  forests  of  Lithuania  alone  ?" 

In  loose  soils  we  also  meet  with  bones  of  horses  and  ot 
wild  boars :  the  former  almost  always  accompany  the  tossil 
elephants,  and  are  found  along  with  the  mastoaonti,  tigers, 
hyenas,  and  other  bones  of  fossil  animals  discovered  in 
alluvial  soils  :  but  it  was  impossible  to  ascertain  it  these 
horses'  bones  beloncred  to  a  species  different  from  our  present 
race  The  bones  o^f  wild  boars  have  been  for  the  most  part 
procured  from  peat-mosses,  and  do  not  m  the  least  differ 
from  those  of  the  wild  boars  of  the  present  dav. 

Other  bones  have  been  found,  which  M.  Cuyier  has  as- 
certained to  belong  to  an  unknown  spec.es  o^tama?itm  or 
manaii  They  have  been  discovered  m  strata  of  coarse  ma 
rine  limestone  on  the  banks  of  the  Layon,  in  the  environs 
of  Ancre.-s  ;  and  they  were  mixed  with  other  bones,  some  ot 
which^'seemed  to  have  belonged  to  a  large  species  ot  pfiocas, 
and  the  others  to  a  dolphin.  ^  j         . 

The  skeletons  of  three  species  of  oviparous  quadrupeds, 
preserved  in  calcareous  schists,  have  also  been  the  object  ot 
M.  Cuvier's  researches.  _  . 

The  first  was  found  in  the  schists  of  CEnigen,  situated  on 
the  rio-ht  bank  of  the  Rhine,  at  the  mouth  of  the  lake  ot 
Const'ance.  It  had  been  described  and  engraved  as  the 
skeleton  of  an  antediluvian  man;  but  this  error  was  refuted. 
M  Cuvier  proves  by  a  series  of  osteological  inquiries  that 
this  reptile  was  analogous  to  a  salamander,  and  belongs  to 
the  p-enus  proteus.  . 

The  second,  also  found  in  the  same  place,  seems  to  have 
beloncred  to  the  toad  eenus,  and  resembles  the  bnfo  calamita. 
Th?  third,  and  molt  singular,  which  was  discovered  in  the 
quarries  of  Allmuhl,  near  Aichtedt  and  Pappenheim,  m 
Franconia,  and  which  had  been  described  and  drawn  by 
Collini  in  the  Memoirs  of  the  Manheim  Academy,  is  re- 
o-arded  by  M.  Cuvier  as  having  belonged  to  a  species  ot  otter. 
The  lenc^th  of  its  neck  and  head,  its  long  snout  armed  with 
sharp  te?th,  and  its  long  paws,  indicate  that  this  animal  fed 
on  insects,  and  that  it  caught  them  when  fiymg  :  the  size  ot 
its  orbitarv  sockets  also  shows  that  it  must  hav^e  had  very 
larP-e  eves',  and  that  it  was  a  nocturnal  animal,  hke  the  bat. 
Nc^ beast  of  the  present  day  has  the  least  resemblance  to  it. 
M  Cuvier,  has  also  published  a  Supplement  to  his  Me- 
moirs  on  the  Fossils  of  Montmartre;  in  which  he  gives  the 
ficrure  and  description  of  an  ornltholite,  much  more  com- 
pfete  than  those  which  have  been  hitherto  published.     Us 
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probable  that  it  belonged  to  the  class  oi  gaUinacciy  and  the 
common  quail  is  the  modern  species  which  it  resembles. 

M.  Sage  has  given  us  the  description  of  some  carpolites, 
or  petrified  fruits.  One  of  them  was  the  kernel  of  a  nut 
become  calcareous,  and  found  at  Lous-le-Saulnier:  another 
seemed  to  have  been  the  fruit  of  a  wild  nutmeg-tree,  which 
grew  at  Madagascar  and  in  some  of  the  Moluccas  ;  its 
substance  was  also  calcareous:  the  third  seemed  to  ha  e  be- 
longed to  something  resembling  the  durion  of  India;  it  was 
transformed  into  jasper.  To  these  new  facts  he  subjoins  some 
of  the  remarks  which  had  been  already  made  on  carpolites, 
and  concludes  that  the  petrified  fruits  found  in  our  climate 
are  exotics.  He  also  enters  into  some  chemical  details,  by 
means  of  which  he  explains  how  these  petrifactions  took 
place. 

BOTANV. 

Order  and  method  will  always  be  two  objects  of  the  first 
importance  in  natural  history,  and  particularly  in  botany: 
they  serve  at  one  and  the  same  time  to  establish  the  rela- 
tions which  bodies  have  with  each  other,  and  to  guide  the 
observer  in  the  midst  of  the  innumerable  productions  of 
nature.  The  most  celebrated  naturalists  have  made  ic  the 
particular  object  of  their  studies ;  and  the  knowledge  which 
the  real  science  of  the  various  systems  requires,  could  never 
have  been  embraced  but  for  them. 

M.  Jussieu,  who  has  so  just  a  title  to  be  considered  as  the 
legislator  of  botanv,  has  formed  a  new  order  of  plants  under 
the  name  of  MonnniEe  :  the  genera  of  which  it  is  composed 
are,  the  ruizia,  the  monimia^  the  ambora,  and  perhaps  the 
citrosma,  the  pavonia^  and  the  ctherosperma.  This  or- 
der ought  to  be  placed  immediately  before  the  family  of  the 
Utriceae;  but  after  the  Monimiae  M.  Jussieu  places  the  caly- 
cantkus,  heretofore  united  to  the  Rosaceae ;  he  considers  it 
as  the  type  of  a  new  carder,  which  will  serve  as  a  stage  be- 
tween the  Monimiae  and  the  Utriceae. 

M.  Palisot  Beauvois  has  proceeded  with  his  inquiries 
into  the  order  of  Gramineae.  He  has  studied  their  organs 
of  fructification  more  exactly  than  any  per.^on  had  done 
before  him ;  has  founded  on  the  organization  of  each 
of  the  parts  of  these  organs  the  characters  which  ouglit  to 
distinguish  them  from  each  other,  and  obtained  the  means 
of  dividing  the  differerit  species  of  this  order  into  genera, 
much  more  natural  than  those  which  had  been  hitherto 
adopted. 

M.  Labillardiere  has  made:  us   acquainted  with  a  new 
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plant  of  tlie  family  of  Palm-trees,  of  which  he  Has  made  a 
genus  under  the  name  of  ptijchosperma,  and  placed  it  next 
the  elati  and  arecas.  This  plant  was  discovered  by  the 
author  in  New  Ireland  :  it  rises  frequently  to  the  height  of 
60  feet  and  upwards*,  and  yet  its  trunk  is  onjy  two  or  three 
inches  in  diameter.  These  proportions  induced  him  to  give 
it  the  name  of  gracilis.  It  is  astonishing,  as  M.  LabilTar- 
diere  remarks,  that  so  slender  a  tree  can  support  itself;  but 
we  know  that  in  all  the  monocatyledons,  the  hardest  of 
the  ligneous  part  is'cxternal,  and  this  structure  gives  to  the 
plants  of  this 'class  a  strength  which  those  cannot  possess 
whose  mo?t  solid  fibres  are  in  the  centre. 

M.  Lamouroux  has  presented  to  the  Class  a  very  exten- 
sive work  on  marine  plants.  Little  or  no  attention  has 
been  paid  to  these  singular  vegetables,  and  they  have  been 
arranged  in  rather  an  awkward  manner:  M.  Lamouroux, 
by  forming  into  a  single  group  all  the  plants  known  to  ex- 
ist in  the  sea,  seems  to  have  wrought  an  advantageous 
change. 

The  little  progress  which  had  been  made  in  the  study  of 
the  algae,  was  the  cause  of  the  disagreement  among  bota- 
nists as  to  the  organs  which  serve  to  the  reproduction  of  these 
Cryptogamia,  M.  Correa,  in  a  work  written  expressly  on 
this  subject,  had  reco2;nised  male  and  female  organs  in  the 
tubercles  placed  at  the  extremities  of  the  ramifications  of 
these  plants.  M.  Lamouroux  partakes  of  this  opinion  ;  but 
he  characterizes  with  precision  the  different  parts  of  these 
organs,  and  thus  ihrows  a  great  deal  of  clearness  on  the 
study  of  these  singular  vegetables.  This  author  has  besides 
observed  that  the  kind  of  algae  which  grow  on  granite,  arc 
never  the  same  with  those  found  on  calcareous  stone  or  on 
sand,  and  vice  versa.  As  to  their  internal  organization,  M. 
Decandolle  had  ascertained  that  it  was  devoidof  vessels,  and 
entirely  formed  of  cellular  texture.  M.  Lamouroux  di- 
stinguishes two  kinds  of  cellules;  the  one  being  long  hexa- 
gons, which  form  the  stalks  and  the  nervous  parts  {ner- 
tmres)  of  the  ramifications;  the  other  kind  is  of  ttie  same 
form  with  the  foregoing,  but  has  sides  almost  equal,  and 
which  constitute  the  membranous  or  foliaceous  substance. 

M.  Lamouroux  thinks  that  the  former  may  be  analogous 
to  the  vessels,  and  the  second  to  the  utricular  texture  of 
the  most  perfect  vegetables.  These  general  labours  led  the 
author  to  form  in  this  family  several  new  genera,  which  he 
Jias  2l\so  presented  to  the  Class  for  their  approval. 

M.  Mirbel  has  continued  his  researches  on  vegetable  phy- 
siology.   Formerly  it  btid  been  abcertained  that  the  albumeq 
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of  \\i^  seed  generally  served  for  the  nourishment  of  the 
younir  plant  afier  germination:  but  this  opinion  perhaps 
had  still  need  of  support  tron^  positive  oliservatiuii:? ;  and 
M.  Mjrbel,  by  means  of  an  experiment  equHlly  pimple  aj 
ingenious,  seems  to  have  dispelled  all  doubts  on  the  sub- 
ject. The  embryo  contained  in  the  grain  of  the  albium 
cepa  becomes  curved  on  being  de -'eloped,  so  as  to  form 
a  tail  \' hich  issues  from  the  ground,  while  the  radicle  and 
plumule  still  remain  under  it.  If  at  this  period  of  vegeta- 
tion we  make  any  mark  at  an  equal  height  on  the  two 
branche*;  of  liic  germ,  we  shall  see  ihe  speck  nearest  the 
fadicle  rise  alone  in  the  case  where  the  plant  receives  no 
nutrnnent  except  from  the  juices  of  the  earth  :  if,  on  the 
contrary,  it  Oe  only  kept  up  by  the  albumen  of  the  seed,  the 
speck  of  the  plumule  will  rise  above  the  other  :  lastly,  the 
specks  will  rise  nearlv  equally,  if  the  earth  and  the  seed 
concur  to  the  development  of  the  germ.  Tt  is  this  las^ 
phaenomenon  that  takes  place;  it  ceases  when  the  albumen 
is  eniirely  absorbed;  in  that  case  the  young  plant  has  suffi- 
cient strength  to  derive  from  the  earth,  or  from  the  atmo- 
sphere, the  nutiimt^nts  which  \\  will  immediately  require. 

This  memoir  is  accompanied  by  interesting  observations 
on  the  germination  oFthe  asparagus,  and  on  the  manner  in 
uhich  the  leaves  of  this  plant,  sheathing  themselves  at  first 
like  all  those  of  the  monocotyledons,  become  bv  the  grovv  th 
of  the  stalk,  lateral  and  opposite,  and  afterwards  lateral  and 
alternate. 

In  another  m?moir  M.  Mirbel  has  undertaken  some  new- 
enquiries  respecting  the  germination  of  the  nelumbo.  Bo- 
tanists \vt;re  nut  agreed  as  to  the  class  to  which  this  plan^ 
oughp  to  be  referrc'J,  and  as  to  the  nature  ot  the  cwo  fl\jshv 
lobes  in  the  midst  of  which  it  takes  its  origin.  S')me,  not 
observing  anv  radicles  developed  in  the  gernunaiion  of  this 
plant,  thought  thai  il  *.va3  entirely  devoid  of  them.;  some 
regarded  tlic  lobes  just  mentioned  as  roots  ;  and  others  re- 
garded them  as  peculiar  organs,  and  analogous  to  the  vitel- 
lus.  It  is  by  means  of  anatomical  observaticms  that  M. 
Mirbel  endeavours  to  di-pel  the  doubts  which  these  various 
opinions  have  raised.  He  recognised  in  the  first  place*  in 
the  nelumbo,  all  i;je  characters  which  distinguish  the  plants 
with  several  cotvledons  frv)n)  the  plants  with  a  sinorle  coiy- 
ledon.  He  atterwards  found  in  the  lobes  of  this  pFant  ves- 
sels analogous  to  those  of  the  cotyledons,  and  he  observed, 
at  the  point  where  ;hese  lobes  join,  other  vessels  which  are 
united  in  the  same  manner  wiih  those  which  characterize 
the  radicles   m   the  embrvos  furnished  with  this  or^an  : 
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and  he  concludes  that  the  nelumbo  does  not  differ  essen- 
tially from  the  other  plants  of  its  class. 

M.  Correa,  although  he  agrees  with  M.  Mirbel  that  the 
nelumbo  is  a  plant  with  two  cotyledons,  does  not  share  in 
his  opinion  respecting  the  nature  of  the  lobes :  he  thinks, 
with  Gaertner,  that  these  organs  have  a  considerable  analogy 
wiih  the  vitellus,  and  he  compares  them  with  the  fleshy 
tubercles  of  the  roots  of  the  orchis.  The  plants,  as  this 
learned  botanist  observes,  have  a  double  and  relative  organi- 
zation.— on  the  one  hand,  with  the  earth  in  which  they 
ought  to  take  root,  and  on  the  other  hand,  with  the  air 
in  which  their  foliage  is  developed  ;  the  roots  as  allotted 
to  the  ascending  vegetation,  and  the  leaves  to  the  descend- 
ing vegetation  ;  and  it  is  at  the  point  where  these  two  sy- 
stems of  organization  unite,  that  the  cotyledons  are  gene- 
rally placed  : — Now  the  lobes  ot  the  nelumbo  are  at  the  most 
inferior  part  of  the  plant,  and  consequently  in  the  system 
of  the  ascending  vegetation,  or  of  the  roots.  This  view  of 
regarding  the  nelumbo  would  indeed  take  away  the  means 
of  recognising  the  cotyledons  in  it;  but  the  example  of 
many  other  plants  deprived  of  these  organs,  shows  that 
they  are  not  at  all  essential  to  vegetation,  and  that  the  cha- 
racters which  have  been  derived  from  them,  in  order  to 
separate  the  vegetable  kingdom  into  three  divisions,  ane 
insufficient,  and  that  they  ou<!;ht  to  be  replaced  by  those 
which  give  the  direction  of  the  vessels  and  the  medullary 
radii. 

It  is  also  with  the  view  of  dispelling  the  doubts  arising 
from  the  different  opinions  of  several  learned  botanists,  that 
M.  Poiteau  has  undertaken  a  work,  which  he  has  submitted 
to  the  Class,  on  the  gt  rnjination  of  the  Gramineae.  Bota- 
nists were  not  agreed  as  to  the  part  of  the  seed  of  these  plants 
which  ought  to  be  regarded  as  the  cotyledon  ;  but  f)bserv- 
ing  that  the  escutcheon,  which  Gjertncr  took  for  a  vitellus, 
^nd  M.  Richard  for  the  body  of  the  radicle,  was  placed  in 
the  point  where  the  plumule  and  the  radicle  separate,  he 
considers  this  organ  as  a  true  cotyledon.  These  inquiries 
have  besides  led  M.  Poiteau  to  an  observation,  which,  al- 
though accidental,  is  not  the  less  interesting,  since  it  is 
connected  with  one  of  the  phaenomena  which  are  most  ge- 
neral in  vegetation.  At  the  moment  when  the  radicle  of 
the  Graminese  is  developed,  it  takes  the  figure  of  a  cone, 
and  represents  the  principal  root-  or  the  pivot  of  the  other 
plants  ;  but  soon  afterwards,  and  the  instant  the  lateral 
roots  acquire  a  certain  growth,  this  cone  is  obliterated  and 
destroyed,  so  that  no  plant  of  this  family  has  a  pivot  :  and 
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as  M.  Polteau  has  made  ihe  same  observation  on  several  other 
plants  with  a  single  cotyledon,  we  may  suppose  that  this 
.substitution  of  numerous  roots  and  secondary  to  a  prmcipal 
root  takes  place,  because  each  fasciculus  of  fibres  of  the 
monocotyledonous  plants  has  its  proper  root.  Tins  naturally 
recals  to  our  mmds  the  fine  observation  of  M.  du  Pcut- 
Thouars  on  the  increase  in  size  of  the  dracaena^  which  has 
been  discussed  in  the  reports  of  prectuinr  years. 

ZOOLOGY. 

The  researches  of  M.  Cuvier  respecting  fossil  animals 
have  generally  led  biin  to  preliminary  discussions  as  to 
the  species  admitted  by  naturalists,  and  thev  have  been  al- 
most always  the  source  of  aonie  valuable  ob-'-rvations  in 
zoology  properly  so  called.  Thus  in  dis  Memoir  on  the 
osteo!»gy  of  the  lainantin,  when  considering  the  organiza- 
tion of  the  amphioious  mammiieree,  \\K  \6  Ted  to  separate 
phoci  and  morsi,  the  dugous,  tiiC  iamantins  and  the  Species 
described  bySteiier  whfch  had  been  confounded  wiih  these 
last  animals,  l^hese  three  genera  form  a  family  which  is 
distinguisned  among  its  meni'bers  by  the  absence  of  the  pos- 
terior extremities,  and  by  the  teeth  of  herbivorous  animals  : 
he  reduces  to  two  the  four  species  of  lamantins  established 
by  BufFon,  and  gives  precise  characters  to  those  whicn  he 
admits  into  these  different  genca. 

In  another  Memoir,  on  cats,  the  same  author  gives  the 
osteological  character  of  the  head  of  the  chief  species  of 
this  genus,  and  he  gives  an  accoimt  of  one  which  had  not 
been  recognised  by  modern  naturalists.  This  new  species 
has  received  the  name  of  leopard,  which  had  become  syno- 
nymous with  panther,  for  want  of  a  precise  ap  .ncation. 
It  differs  from  this  lasr  species  in  being  of  a  smaller  size 
and  having  more  numerous  spots. 

M.  Geoffroy  had  long  formed  under  the  name  of  Ateles 
a  particular  division  of  apes  devoid  of  thumbs,  wiiich  had 
been  formerly  confounded  with  the  sapajons,  irom  the 
catchmg  tail  which  is  common  to  all  these  animals.  He  has 
added  two  new  species  to  those  which  he  iiad  already  01  ^en 
an  account  of,  and  has  given  figures  and  descriptions  of 
them.  One  of  these  only,  to  which  he  g'lv^s  the  name  of 
Arachnoides,  and  which  is  yellow,  had  been  descnbej  by 
Kdwards  and  B.own.  The 'other  denominaied  Encadree 
is  entirely  new-  it  is  black  with  white  hair  around  the 
face. 

^  The  same  author  has  given   a  description  of  two  birds, 
the  one  scarcely  known,  and  the  other-entirely  new:   this 
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last  has  a  resemblance  to  the  corvus  nnduSy  and  to  the  eor^ 
vus  calvus ;  but  they  differ  sufficiently  to  form  three  di- 
stinct genera,  which  M.  Geoffrey  establishes  by  the  names 
of  ccphalopterus^  being  his  new  species,  gymtioderus,  which 
he  applies  to  the  corvus  nudus^  and  gymjiocephaltis^  by 
which  he  distinguishes  ihe  corvtis  calvus. 

The  cephalopterus  is  black,  with  a  very  high  crest,  which 
falls  forwards  upon  the  beak,  and  a  kind  of  dev^lap,  also 
covered  with  feathers.  The  feathers  of  both  these  parts 
are  of  a  metallic  violet  hue. 

The  second  bird,  which  like  the  above  is  also  from  Mex- 
ico, had  been  described  but  imperfectly  bv  Marccrrave  un- 
der  the  name  of  cariama.  M.  Geoffrov  from  this  descrip- 
tion had  considered  it  as  closely  connected  with  the  agami ; 
but  now  that  it  is  to  be  seen  in  the  collection  of  our  Mu- 
seum of  Natural  History  he  regards  it  as  forming  a  distinct 
genus,  to  which  he  gives  the  Latin  name  oi  microdactylus. 

Tortoises  have  also  been  one  of  the  subjects  of  M.  Geof- 
frey's researches.  Having  observed  in  Egvpt  the  tortoise 
of  the  Nile  described  by  Forskahl,  he  was  induced  to  form 
a  distinct  genus,  of  all  the  other  tortoises  which  like  the 
latter  have  the  extremity  of  the  sides  at  liberty  and  a  soft 
calipash.  He  calls  them  trionix,  and  has  added  several  new 
species  to  these  already  known.  M.  Brongniart  in  his 
great  work  on  reptiles  had  joined  the  latter  to  his  Emydes, 
observine;  always  the  characters  which  distinguished  them 
from  the  other  species  of  this  genus  of  which  the  calipash 
is  complete  aii-I  covered  with  scales.  M  GeoffVoy,  in  ad- 
dition, joins  to  the  genus  C/^e^z/s  of  M.  Dumeril,  the  tor- 
toise described  by  Bartram  under  the  na-iie  of  tortoise  with 
lari^e  soft  scales,  and  discovered  by  this  traveller  in  North 
America. 

These  animals  present  a  striking  example  of  the  progress 
of  zoolooy  of  late  years.  The  number  of  tortoises  known 
go  years  ago  was  scarcely  30,  and  now  it  has  been  at  least 
iioubled.  This  among  other  circumstances  has  been  com- 
municated to  us  by  a  work  of  M.  Sweiger,  in. which  he  has 
imdertaken  to  give  a  eeneral  monography  of  all  the  tor- 
toises. This  fine  work,  accompanied  i)y  precise  descriptions 
of  a  very  extensive  synonymy  and  embellished  wiih  figures 
excellently  drawn  by  M.  Oppel,  ha^  been  submitted  to  the 
inspection  of  the  Institute,  and  highly  approved  of. 

The  class  of  fishes  has  also  been  enriched  with  many 
new  species.  Messrs.  Rl^seau  and  Deiaroche,  who  have 
particularly  directed  their  attention  to  this  branch  of  zoo— 
)o2y,  have  communicated  their  observation?  to  us.     Those 
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of  the  former  have  been  made  on  fishes  in  the  Gulf  of 
Nice,  and  those  of  the  latter  were  made  on  the  fishes  in 
the  sea  around  the  Balearic  I>lanus.  But  the  labours  of 
these  naturalists  have  not  been  confined  to  bringing  new 
species  to  light : — from  their  accounts  there  are  grounds  for 
supposing  that  each  species  of  fish,  like  terrestrial  animals, 
has  a  region,  in  the  midst  of  which  its  existence  is  circum- 
scribed, and  that  those  of  the  south  are  never  met  with  in 
the  north,  and  vice  versa.  M.  Risseau,  however,  has  dis- 
covered in  the  Mediterranean  some  fishes  which  had  not  hi- 
therto been  found  except  in  the  Indian  or  in  the  Northern 
seas. 

M.  Delaroche  has  made  some  inferestino:  researches  as  to 
the  depth  at  which  each  species  of  fish  lives  habitually,  as 
to  the  modes  of  fishing,  and  on  the  subject  of  the  swim- 
ming-bladder. 

PHYSIOLOGY. 

Piiysiological  experiments  of  all  others  are  those  which 
require  most  leisure  and  patience,  while  the  rigorous  exacti- 
tude so  important  and  necessarv  in  the  sciences  is  more 
difficult  of  attainment  in  physiology  than  in  anv  other 
branch  of  experimental  philosophv.  Humboldt,  however, 
whiJe  occupied  on  a  voyage  in  vvhich  obstacles  and  dangers 
were  dailv  mcreasinsf,  directed  his  attention  to  some  deli- 
cate  experiments  on  several  of  the  phaenomena  of  life. 
He  has  communicated  the  researches  which  he  made  in 
America  on  the  respiration  of  the  crocodile  with  the  sharp 
beak  :  he  was  led  to  ascertain  '*  that  this  animal,  notwith- 
standing the  volume  of  its  bronchiae  and  the  structure  of 
its  pulmonary  celluli,  suffers  in  an  air  which  is  not  re- 
newed;  that  its  respiration  is  very  slow  : — in  the  space  of 
.an  hour  and  43  minutes,  a  voung  crocodile,  three  decinietres 
in  length,  t(K)k  up  oniv  abcur  20  cubic  centiemes  of  oxy- 
gen from  the  surrounding  atnjosphere." 

Since  his  return  to  France,  M.  Humboldt,  in  conjunction 
with  M.  Provencal,  has  made  some  additional  inquiries 
into  ;he  respiration  of  fishes.  The  experiments  of  these 
gentlemen,  which  are  numerous,  and  ren^arkaSle  for  their 
^ccuracv,  have  led  them  to  very  nnportant  results. 

The  experiments  of  Spallanzani,  and  of  our  colleague^ 
had  demonstrated  that  it  is  not  by  decompo«iing  water  that 
fishes  breathe,  as  some  naturalists  thought  ;  but  by  taking 
lip  the  oxvgen  dissolved  in  this  liquid,  or  bv  cojning  to  the 
surface  of  the  water  they  collect  it  immediately  from  the 
fitmosphere.     To  these  observations,  ^11  oiir  kiiawledge  on 
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the  subject  was  confined:  the  nature  and  quantity  of  the 
gases  had  not  been  established^  which  wt- re  absorbed  by 
these  animals  in  the  act  oF  respiration  ;  aud  the  result  of 
these  phcenoniena,  the  chief  object  of  the  experiments  of 
Humboldt  and  Provencal,  is  to  elucidate  these  (questions. 
With  this  view  they  first  consider  fishes  in  their  natural 
state,  and  respiring  river  waters;  tliey  next  examine  the 
action  of  the  bronchiae  on  the  ambient  water  impregnated 
with  oxygen  and  azote,  carbonic  acid,  or  a  mixture  of 
hydrogen  and  oxygen^  and  they  afterwards  treat  of  the 
changes  produced  l3y  fishes  on  difi^erent  aeriform  fluids  in 
which  they  are  plunged. 

Seven  tench  {ciprimis  tinea)  were  placed  under  a  bell- 
glass  filled  with  river  water,  and  which  contained  4000  cu- 
bic centimetres :  after  eight  hours  and  a  half  respiration, 
the  fishes  were  withdrawn,  and  the  analysis  of  the  air  still 
remaining  in  the  water  showed  that  in  this  space  of  time  the 
fishes  had  absorbed  145'4  of  oxygen,  57*6  of  azote;  and 
that  132  of  carbonic  acid  had  been  produced.  Hence  it  re- 
sults, as  observed  by  our  authors,  ''  that  by  the  respiration 
of  the  fishes  submitted  to  this  experiment,  the  volume  of 
the  oxygen  absorbed  exceeded  only  by  two-thirds  the 
volume  of  the  azote  which  had  disappeared,  and  that  no 
more  than  one- eighth  of  the  former  had  been  converted 
into  carbonic  acid/' 

Fishes  suffer  greatly  in  water  entirely  freed  of  air;  and 
after  20  minutes  they  fall  motionless  to  the  bottom  of  the 
vessels.  In  pure  oxygen  these  animals  seem  to  respire 
with  avidity,  and  open  their  bronchice  more  widely.  In 
azote  and  hvdrogen,  they  keep  their  bronchiae  close,  seem 
to  dread  the  contact  of  these  gases,  and  die  very  soon  after 
having  been  plunged  into  the  water  which  contains  them. 
Carbonic  acid  kills  them  in  a  few  minutes  :  but  fishes  do 
not  absorb  oxygen  and  azote  by  their  bronchiae  alone  :  the 
whole  surface  of  their  bodies  has  the  faculty  of  acting  on 
these  gases,  and  of  assimilating  them.  After  having  with- 
drawn the  fishes  from  water  saturated  with  the  deleterious 
gases,  and  analysed  it,  some  portion  of  carbonic  acid  was 
found  in  the  liquid  ;  but  as  there  had  been  no  oxygen  ab- 
sorbed, it  is  probable,  as  observed  by  Messrs.  Humboldt 
and  Provencal,  that  It  was  not  the  result  of  respiration,  but 
that  it  had  been  exhaled  from  the  surface  of  the  body. 
Such  are  the  principal  points  in  this  work,  which  besides 
contains  other  useful  observations  and  interesting  views  on 
the  physiology  of  fishes,  but  which  the  limits  of  this  re- 
port do  not  permit  us  to  enter  upon. 
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In  speaking  of  respiration,  however,  we  cannot  pass  over 
in  silence  a  memoir  read  to  the  Class  by  M.  Provencal,  on 
the  respiration  of  mammiferae  in  which  the  nerves  of  the 
eighth  pair  had  been  cut.  We  have  already  spoken  of  the 
experiments  which  had  been  made  to  ascertain  the  influence 
of  these  nerves  on  respiration,  by  which  this  influence  was 
demonstrated  :  some  doubts,  however,  remained  as  to  the 
way  in  which  it  is  exercised.  M.  Provencal  was  anxious 
to  ascertain  if  the  animal  in  which  the  eighth  pair  of  nerves 
had  been  cut,  absorbed  as  much  oxygen,  and  produced  the 
same  quantity  of  carbonic  acid,  before,  as  after  the  opera- 
tion. Numerous  experiments  made  wiih  care  proved  that 
the  animal,  after  the  section  of  the  nerves,  absorbed  less 
oxvgen  and  produced  less  carbonic  acid  than  before  this 
section  ;  but  these  changes  are  produced  by  gradation  only. 
At  first  the  respiration  di)es  not  appear  v.eahened ;  subse- 
quentlv,  it  is  efl'ected  with  less  strength  ;  and  finally  these 
phsnomena  cease  entirely,  but  ir.ost  probably  in  conse- 
<]uence  of  the  cessation  of  ihe  mechanical  functions  of  the 
chest.  It  was  interesting  to  ascertain  if  the  animal  beat 
diminished  in  the  same  proportions  with  respiration.  M. 
Provencal  therefore  m.ade  all  the  experiments  necessary  for 
resolving  this  question;  and  it  would  seem  that  in  fact  the 
temperaiure  diminishes  soon  after  the  nerves  have  been  cut 
and  the  respiration  has  slackened. 

The  functions  of  the  organs  whose  action  has  been  just 
meniioned,  are  well  known  ;  but  there  exists  in  animals  a 
certain  number  of  other  organs  whose  functions  are  not 
evident,  and  as  10  the  use  of  which  physiologists  are  still 
divided  in  opinion.  Aniongthis  number  is  the  swimming- 
bladder  of  fishes.  This  singular  organ,  whicli  is  only  to 
be  found  in  this  class  of  animals,  is  not  met  with  in  all 
the  species  ;  and  it  exhibits  so  many  varieties  in  its  organi- 
zation, that  at  ihe  first  glance  one  would  incline  to  think: 
that  it  did  not  perform  the  same  functions  in  some  that  it 
did  in  others.  Generally  this  bladder  is  filled  with  air,  and 
composed  of  two  membranes.  Sometimes  it  communi- 
cates with  the  stomach  by  a  canal  :  at  other  times  it  has 
no  apparent  communication,  and  in  this  case  it  contains 
a  pecidiar  orean  of  a  red  co'our  and  of  a  lameliated  struc- 
ture, according  to  tiie  observations  of  M.  Duvcrnoy.  There 
are  some  bladders,  however,  v.  hich  are  turnished  with  these 
red  bodies,  and  which  have  a  canal  of  communication  ;  and 
some,  but  few  in  number,  have  peculiar  muscles.  The  opi- 
nions of  auihors  vary  as  to  the  use  of  this  organ  and  of  its 
different  parts  :   in   general  n  has  been  thought  that  it  was 
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employed  to  change  the  specific  gravity  of  fishes,  and  that 
for  this  purpose  the  animal,  by  means  of  its  muscle?, 
compressed  this  organ,  and  thus  varied  its  dimensions  ac- 
cording as  it  was  desirous  to  remain  in  equilibrium,  to  as- 
cend or  descend  in  the  medium  in  which  it  exists.  As  to 
the  way  in  which  the  air  gets  admission,  it  has  been  thought 
that  it  was  by  means  of  the  canal  in  such  bladders  as  are 
furnished  with  it,  and  by  means  of  the  glands  by  secretion 
in  those  v/hich  have  no  communication  externally.  Besides, 
"we  know  from  the  experiments  of  M.  Biot,  that  this  air 
is  a  mixture  of  oxvgen  and  azote,  and  that  its  nature  varies 
according  to  the  depth  at  which  the  fish  lives  :  so  that  the 
species  which  are  procured  from  the  bottom  of  the  sea 
contain  a  greater  proportion  of  oxygen,  while  those  which 
are  found  near  the  surface  yield  more  azote.  M.  Delaroche 
having  collected  a  great  number  of  fishes  in  the  Mediterra- 
nean, has  described  their  swimming-bladders,  and  made  us 
acquainted  uith  some  which  were  unknown  before:  he  has 
confirmed  the  experiments  of  M.  Biot  ;  and  as  to  the  uses  of 
this  organ,  he  adopts  nearly  the  same  results  with  preceding 
naturalists. 

Thi^  air-bladder  has  also  been  the  subject  of  some  re- 
•searches  by  Messrs.  Humboldt  and  Provencal.  They 
wished  to  asceitain  what  were  the  relations  between  this 
organ  and  respiration.  The  chief  results  of  their  experi- 
ments are  as  follow  : — The  air  contained  in  the  swimming- 
bladder  does  not  depend  upon  the  air  brought  into  contact 
with  the  bronchise  ;  the  absence  of  this  organ  does  not  affect 
the  process  of  respiration,  but  it  seems  to  prevent  the  pro- 
duction of  the  carbonic  acid  gas.  Lastly,  they  have  seen 
tench,  from  which  the  swimming-bladder  had  been  taken, 
swim  about,  rise  and  sink  in  water,  with  as  much  facility 
as  those  vi'hich  are  furnished  with  them. 

These  labours  have  given  rise  to  a  very  detailed  report  of 
M.  Cuvier,  in  which  he  brings  to  view  all  the  inquiries 
which  have  been  undertaken  as  to  the  swimming-bladder  of 
fishes,  and  in  wh.ich  he  again  takes  notice  of  the  various 
questions  which  have  arisen  on  the  subject.  After  a  pro- 
found discussion,  he  arrives  at  some  general  resuUs  which 
we  have  mentioned  above,  and  details  every  thing  which 
still  remains  df>nbtful  on  the  subject*. 

There  are  some  other  experiments  from  which  phvsiolo- 
gists  mav  derive  great  advantage.  Thtse  relate  to  the  action 
exercised  by  substances  of  various  kinds  on  the  bodies  of 

*  See  ihe  prercnt  volume,  p.  29i---S02. 
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animals  when  introduced  into  the  circulation.  Medicine, 
indeed,  affords  many  experiments  of  this  description  :  but 
they  are  still  too  few  in  comparison  with  those  which  might 
have  been  tried* 

[To  be  continued.] 
DE    LUC's    ELECTRIC    COLUMN. 

In  our  last  number  (p.  317)?  by  a  typographical  omission 
we  Slated  that  ''  since  that  time  (viz.  25ih  March)  they 
(the  bells)  have  been  known  once  to  cease  ringing." — The 
sentence  should  have  read  **  since  that  lime  they  have  ?iot 
been  known  once  to  cease  ringing." 

We  have  since  received  notice,  that  on  the  21st  of  May 
the  small  bells  connected  wiih  De  Luc's  electric  column 
were  still  ringing,  and  it  was  supposed  had  continued  so 
without  intermission  since  the  25ih  of  March. 

We  are  also  desired  to  request  that  those  of  our  readers 
\\  ho  may  have  constructed  columns  of  the  kind  alluded  to, 
will  favour  us  with  such  observations  upon  them  as  they 
may  make  from  time  to  time. 

LIST    OF    PATENTS     FOR    NEW    INVENTIONS. 

To  Luke  Hopkinson,  of  Holborn,  in  the  county  of 
Middlesex,  coach  and  harness  maker,  for  certain  improve- 
ments to  a  bridle  bit,  or  bits  for  bridles  used  in  driving  or 
riding  horses  or  other  animals.    Islay  2,   IS  10. 

To  Daniel  Beaumont  Payne,  of  the  city  of  Bath,  banker, 
for  his  new  plan  or  methodfor  more  accurately  and  expe- 
ditiously expressing  and  ascertaining  the  number,  dates,  and 
sums  in  bank  bills,  notes,  and  other  securities  t-cr  money, 
and  preventing  forgeries,  frauds,  and  losses,  by  defacing  or 
altering  the  same.     May  2. 

To  William  Clerk,  esq.  advocate,  for  his  method  for  pre- 
venting smoke,  dust,  and  the  danger  of  fire,  and  for  in- 
creasing and  regulating  heat  from  sioves  and  chimnev  fire- 
places for  heating  rooms,  halls,  passages,  and  stair-cases  in 
public-buildings  and  dwelling-houses,  and  all  other  apart- 
ments where  regulated  heat  and  cleanliness  are  desirable, 
without  obstructing  th.e  view  of  th,e  buvning;  fuel.     May  2. 

To  Sebastian  Erard,  of  Great  Marlborough-Strcet,  in  the 
county  of  Middlesex,  for  certain  improvements  on  piano- 
fortes and  harp.     May  2. 

To  John  Maiben,  of  Perth,  in  the  county  of  Perth, 
Sadler  and  ironmonger,  fnr  certain  apparatus  for  makin<T 
carbonated  hydrogen  gas  fron)  pil-coal,  and  for  using  the 
same  for  lighting  mills,  factories,  houses.  Limps,  &c.  the 
Jights  being  regulated  by  ujeans  of  syphons.     May  2. 
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meteorological  table, 

By  Mr.  Carey,  of  the  Strand, 

For  May  1810. 


Thermometer. 

Height  of 
the  Barom. 

eesof]!)ry- 
by  Leslie's 
rometer. 

Days  of 
Month. 

o 
o 

'■J      , 
C     ^J 

Weather, 

'^^ 

Z 

-cjl' 

Inches, 

April  27 

44 

58° 

470 

30-16 

67 

Fair 

28 

47 

64 

48 

•14 

74      Fair 

29 

48 

69 

52 

•05 

76      Fair 

30 

51 

68 

54 

29*98 

86 

Fair 

May  1 

49 

67 

44 

•85 

68 

Fair 

2 

44 

52 

46 

•80 

45      Cloudy 

3 

44 

49 

45 

•70 

29     iCloudy 

4 

45 

47 

40 

•76 

26      Cloudy 

5 

40 

51 

36 

•80 

36      Fair 

6 

40 

50 

40 

•80 

35 

Fair 

7 

41 

48 

46 

•55 

0 

Rain 

8 

49 

62 

50 

•67 

51 

Fair 

9 

52 

61 

50 

•80 

40 

Cloudv 

10 

52 

65 

51 

•98 

42 

Cloudy 

11 

47 

55 

42 

30-08 

43 

Fair 

12 

42 

56 

45 

29-97 

41 

Cloudy 

13 

50 

47 

47 

•72 

22 

Cloudy 

14 

49 

59 

49 

•60 

51 

Fair 

15 

49 

55 

50 

•35 

15 

Cloudy 

16 

48 

61 

49 

•45 

25 

Fair 

17 

49 

54 

52 

•46 

0 

Rain 

18 

40 

43 

44 

'56 

0 

Rain 

19 

42 

59 

44 

•98 

41 

Fair 

20 

45 

60 

48 

'95 

47 

Fair 

21 

57 

61 

52 

•61 

40 

Fair 

22 

54 

60 

49 

•87 

37 

Showerv 

23 

50 

60 

48 

30-10 

42 

Fair 

24 

49       61 

47 

•13 

76 

Fair 

25 

47      60 

49 

•05 

46 

Fair 

2G 

46  ]   68  1  47 

29' 93 

61 

JFair 

N.B.  The  Bar 

ometer's  height  is  taken  at  oa 

e  o'clock. 
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,  Mr.  Groombridge 

formula— for  "  tang.  2-3-36  r"  read  *•  tapg.  Z' 
Z  representing  Zenith  distance. 
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LXI.  The  Bakerian  Lecture  for  I8O9.  On  some  new 
Elect rochejuical  Researches  on  various  Objects,  particu- 
lar hj  the  metallic  Bodies ,  from  the  Alkalies,  and  Earths^ 
and  on  some  Combinations  of  Hydrogen.  By  Hum* 
PHRY  Daw,  Esq,  Sec.  R.S.  F.R.S,  E.  M.R.I.A.* 

I.  Introduction* 

JL  HAVE  ern ployed  no  inconsiderable  portion  of  the  time 
that  has  elapsed,  since  the  last  session  of  the  Royal  Society, 
in  pursuing  the  train  of  experimental  inquiries  on  the  ap- 
plication of  Electricity  to  Chemistry,  the  commencement 
and  proirress  of  which  this  learned  body  has  done  me  the 
honour  to  publish  in  their  Transactions. 

In  this  communication  I  shall,  as  formerly,  state  the  re- 
sults. I  hope  they  will  be  found  to  lead  to  some  views, 
and  applications,  not  unconnected  with  the  objects  of  the 
Bakerian  lecture  :  and  though  many  of  them  are  far  from 
having  attained  that  precision,  and  distinctness,  which  I 
could  wish,  yet  still  I  flatter  myself,  that  they  will  afford 
elucidations  of  some  important  and  abstruse  departments 
of  chemistry,  and  tend  to  assist  the  progress  of  philoso- 
phical truth. 

II,  Some  new  Experiments  07i  the  Metals  from  the  fixed 

Alkalies, 

In  the  paper  in  which  I  first  made  known  potassium 
and  sodium  to  the  Royal  Society,  I  ventured  to  consider 
these  bodies  according  to  the  present  state  of  our  know- 
ledge, as  undecompounded,  and  potash  and  soda  as  metallic 
oxides,  capable  of  being  decomposed  and  recomposed,  like 
other  bodies  of  this  class,  and  with  similar  phaenomena. 

Since  that  time,  various  repetitions  of  the  mos'  obvious 
of  the  experiments  on  this  subject  have  been  made  in  dif- 
ferent parts  of  Europe.  The  generality  of  enlightened 
chemists  have  expressed  themselves  satisfied  both  with  the 
experiments,  and  the  conclusions  drawn  from  them:  but 
as  usually  happens  in  a  state  of  activity  in  science,  and 
when  the  objects  of  inquiry  are  new,  and  removed  from 
the  common  order  of  facts,  some  inquirers  have  given  hy- 
pothetical ex[)lanations  of  the  phaenomena,  different  from 
those  I  adopted. 

MM.  Gay  Lussac  and  Thenard,  as   I  have   mentioned 

♦  From  Philosophical  Transactions  for  1810,  Part  I. 
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on  a  former  occasion,  suppose  potassium  and  sodium  to  be- 
compounds  of  potash  and  soda  with  hydrogen  ;  a  similar 
opinion  seems  to  be  entertained  by  M.  Rittcr.  M.  Curau- 
dau  *  aflccts  to  consider  them  as  coml)inaiions  of  charcoal, 
or  of  charcoal  and  hydrocren,  with  the  alkahes;  and  an 
Inquirer  t  in  our  own  country  regards  them  as  composed 
of  oxygen  and  liydrogeii. 

I  shall  examine  such  of  those  notions  only  as  have  been 
connected  uith  experiments,  and  I  shall  not  occupy  the 
time  of  the  society  with  any  criticisms  on  matters  of  mere 
speculation. 

In  my  two  last  communications,  I  have  given  an  account 
of  various  experiments  on  the  action  of  potassium  upon 
ammonia,  the  process  from  which  MM.  Gay  Lussac  and 
Thcnard  derive  their  inferences.  At  the  time  that  these 
papers  were  written,  T  had  seen  no  other  account  of  the 
experiments  of  the  French  chemists,  than  one  given  in  a 
number  of  the  Moniteur ;  and  as  this  was  merely  a  sketch, 
which  I  conceived  might  be  Imperfect,  I  did  not  enter  into 
a  minute  exarninatfon  of  it.  I  have  since  seen  a  detail  of 
their  irrquirv  in  the  second  volume  of  the  Mem.  d'Arcueil, 
a  copy  of  which  M  Berthollet  has  had  the  goodness  to  send 
me,  and  the  publication  of  which  is  dated  June  7,  I8O9: 
and  from  this  detail,  it  seems  that  they  still  letain  their 
opinion  ;  but  upon  precisely  the  same  grounds  as  those  to 
which  1  have  before  referred.  That  no  step  of  the  discus- 
sion may  be  lost  to  the  society,  I  shall  venture  to  state 
tidly  their  method  of  operation,  and  of  reasoning. 

They  say  that  they  heated  potassium  %  ^^  ammonia, 
and  they  found  that  a  considerable  quantity  of  ammonia 
was  absorbed;  and  hydiogen  produced;  and  that  the 
potassium  became  converted  into  an  olive-coloured  fusible 
substance;  bv  heating  this  substance  strongly,  they  ob- 
tained three  fifths  of  the  annnonia  again,  two  fifths  as 
ammonia,  one-fiFth  as  h\dr()gen  and  nitrogen;  by  add- 
ing a  little  water  to  the  residuum,  thev  procured  the  re- 
maining two-fitihs,  and  found  in  the  vessel  in  which  the 
operation  was  carried  on.  nothing  but  potash. — Again,  it  is 
stated,  that  by  treating  a  new  quantity  of  metal  with  the 
ammonia  disengaged  from  the  fusible  substance,  they  again 
obtained  hydrogen,  and  an  absorption  of  the  ammonia; 
and   by  carrying  on  the  operation,  they  affirm    that  they 

*  J  OUT  ml  de  Physique^}\x\\e  1808. 

*  Nicliolson'.s  Journaf,  August  isOf),  p.  2j8. 
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can  proc^Lire  from  a  given  quantity  of  ammonia,  more  than 
its  volume  of  hydrogen. 

Whence,  they  ask,  can  the  hydrogen  proceed  ? — Shall 
it  be  admitted  that  it  is  from  the  ammonia?  But  this,  say 
they,  is  impossible;  for  all  the  ammonia  is  reproduced.  It 
must  then  come  from  the  water  which  may  be  supposed 
to  be  in  the  atnmonia,  or  from  the  metal  itstlf.  But  the 
experiments  of  M.  Berthollet,  jun.  prove  that  ammonia 
does  not  contain  any  sensible  quantity  of  water.  There- 
fore, say  they,  the  hydrogen  gas  must  be  produced  from 
the  njetal ;  and  as,  when  this  gas  is  separated,  the  metal  is 
transtornjed  into  potash,  the  metal  appears  to  be  nothing 
more  than  a  combination  ot  hydrogen,  and  that  alkali. 

It  is  obvious,  that  even  supposing  the  statement  of  these 
gentlemen  correct,  their  conclusions  may  easily  be  contro- 
verted. They  affirm  that  all  the  ammonia  is  reproduced; 
but  they  do  not  obtain  it  without  the  addition  of  water. 
And  of  the  oxyeen  which  this  would  give  to  the  potas- 
sium, and  of  the  hydrogen  which  it  might  furnish,  to  re- 
produce the  ammonia,  they  take  no  notice. 

J  have  shown,  by  numerous  experiments,  many  of  which 
have  been  repeated  before  members  of  this  society,  that 
the  results  obtained,  by  applying  heat  to  the  fusible  sub- 
stance, are  very  different  from  those  stated  by  the  ingenious 
French  chemists,  when  the  operations  are  conducted  in  a 
refined  and  accurate  manner. 

In  proportion  as  more  precautions  are  taken  to  prevent 
moisture  from  being  communicated  to  it,  so  in  proportion 
is  less  ammonia  regenerated  ;  and  I  have  seldom  obtained 
as  much  as  y^.  of  the  quantity  absorbed.  And  I  have  never 
procured  hvdrogen  and  nitrogen,  in  the  proportions  in 
which  thev  exist  in  ammonia  ;  but  there  has  betm  aiwavs 
an  excess  of  nitrogen. 

The  processes  which  I  have  detailed  in  the  last  Rakerian 
lecture,  and  in  the  appendix  to  it,  show  this;  and  they 
likewise  show  that  a  considerable  quantity  of  potassium  is 
always  revived. 

I  have  lately  performed  the  experiments,  in  a  manner 
which  I  proposed,  page  458  of  the  last  volume  of  the 
Iransactions  [Phil.  Mag.  vol.  xxxiv.  p.  344.]  and  the  re- 
sults have  been  verv  satisfactory  ;  as  far  as  they  relate  to 
tne  question  of  the  nature  of  potassium. 

I  employed  a  tube  of  platma  bored  from  a  single  piece, 
which  having  a  stop-cock  and  adaptor  of  brass,  connected 
with  the  mercurial  apparatus,  could  be  used  as  a  retort;  the 
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potassium  was  employed  in  quantities  of  from  three  to  four 
grains,  and  the  absorption  of  the  ammonia  conducted  as 
usual,  in  a  retort  of  glass  free  from  metallic  oxides ;  and  in 
a  tray  of  platina. 

In  some  of  the  proresses,  in  which  the  heat  was  rapidly 
applied,  some  of  the  gray  nvatter,  which  I  have  formerly 
described  as  a  pvrophorus,  passed  over  in  distillation,  arid 
in  these  cases  there  was  a  considerable  deficiency  of  hv- 
droo;en,  as  well  as  nitrogen,  in  the  results  of  the  experi- 
ment;  but  when  the  heat  was  very  slowly  raised,  the  loss 
wab  much  less  considerable,  and  in  several  ca'ses  1  ob- 
tained more  than  four- fifths  of  the  potassium  which  had 
been  employed  ;  and  verv  nearly  liie  uhole  of  the  nitrogen, 
existing  in  t!ie  anmionia  that  had  been  acted  upon. 

I  shall  give  an  account  of  one  process,  conducted  with 
scrupulous  attention.  The  barometer  was  at  30- 2'"',  ther- 
mometer at  54^  Fahrenheit.  I'hree  grains  and  a  half  of 
potassiimi  wTre  heated  in  i^  cubical  inches  of  ammo- 
nia, 7*5  were  absorbed,  and  3"2  of  hydrogen  evolved. 
The  fusible  substance  was  not  exposed  to  the  attnosphere, 
but  was  covered  with  dry  mercury,  and  immediately  intro- 
duced into  the  tube;  which,  with  its  adaptors,  was  ex- 
hausted, and  filled  with  hydrogen.  They  contained  to- 
gether -^^-^  of  a  cubical  inch.  The  heat  was  very  slowly 
applied  by  means  of  a  fire  of  charcoal,  till  the  tube  was 
ignited  to  whiteness.  Nine  cubical  inches  of  gas  were- 
given  off,  and  y  of  a  cubical  inch  remained  in  the  retort 
and  adaptors.  Of  the  9  cubical  inches,  J-  of  a  cubical  inch 
was  annnonia,  10  measures  of  the  permanent  gas,  mixed 
with  7*5  of  oxygen,  and  acted  upon  by  the  electrical  spark, 
left  a  residuum  of  7*5.  The  quantity  of  potassium  formed, 
was  such  as  to  generate  l)y  its  action  upon  water  three 
cubical  inches  and  -j^^^  of  hydrogen  gas. 

Now  if  this  experiment  be  calculated  upon,  it  will  be 
found,  that  7*5  — '2=  to  7*3  of  ammonia,  by  its  electrical 
decomposition,  would  afford  about  13*1  of  permanent  gas^ 
containing  3*4  of  nitrogen,  and  9*7  of  hydrogen.  But  the 
3*2  cubical  inches  of  hvdrooen,  evolved  in  the  first  part  of 
the  process,  added  to  the  5*8  evolved  in  the  second  part  of 
the  process,  --^9;  and  the  nitrogen  in  the  S*S  cubical  inches 
of  gas  (ur  the  9  — "2  of  ammonia)  will  be  about  3,  and 
if  we  estimate  '34  of  hy:Iro2;cn,  and  -IC  of  nitrogen,  in 
the  '5,  remaining  in  the  retort;  there  will  be  very  little 
difference  in  the  results  of  the  analysis  of  ammonia  by 
electricity,  and  by  the  action  of  potassium  ^  and  calculating 
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"Upon  the  ^V  ^^  hydrogen  pre-existing  in  the  lube  and 
adaptors,  the  loss  of  hydrogen  will  be  found  proportionally 
rather  greater  than  that  of  nitrogen. 

In  another  experiment  in  which  three  grains  of  potassium 
were  employed  in  the  same  manner,  6*78  cubical  inches  of 
amrr.onia  were  found  to  be  absorbed,  and  2*48  of  hydrogen 
only  .-enerated.  The  distillation  was  performed,  the  adaptors 
and  tube  being  full  of  common  air:  S  cubical  inches  of 
gas  were  produced  5  and  there  must  have  remained  in  the 
tubes  and  adaptors,  the  same  quantity  of  residual  air  as  in 
the  process  last  described. 

The  8  cubical  inches  of  gas  contained  scarcely  ^  of  a 
cubical  inch  of  ammonia;  and  the  unabsorbiible  part  de- 
tonated with  oxygen,  in  the  proportion  of  1 1  to  6,  gave  a 
residuum  of  7*5. — The  baromeier  was  at  30- 2""'*,  thermo- 
meter at  52^  Fahrenheit.  Dr.  Pearson,  AJr.  Allen,  and 
Mr.  Pepvs  were  present  during  the  whole  of  these  opera- 
tions, and  kindly  assisted  in  the  progress  of  them. 

Now  6*78— '4  of  anmionia  — 6*38,  and  this  quantity  of 
gas  decomposed  by  electricity,  would  afiord  11*4  of  per- 
manent gas,  consisting  of  2-9  nitrogen,  and  8*5  hydrogen; 
but  there  are  produced  in  this  experiment,  of  hydrogen^ 
2'48  in  the  first  operation,  and  4*28  in  the  second,  and 
considering  the  nitrogen  in  the  permanent  gas  as  3-32,  '8 
must  be  subtracted  'tq^  the  common  air;  which  would 
give  2*52  for  the  nitrogen  generated;  and  to  these  must  be 
added,  the  quantity  of  h)'drogen  and  nitrogen  in  the  tubes 
and  adaptors. 

The  quantity  of  potassium  regenerated  was  sufficient  to 
produce  2*9  cnbical  inches  of  hydrogen. 

Tn  all  .experiments  o^i  this  kind,  a  considerable  quantity 
of  black  matter  separated,  during  the  time  the  potassium 
in  the  tube  was  made  to  act  upon  water. 

This  substance  was  examined.  It  was  in  the  state  of  a 
fine  powder.  It  had  the  lustre  of  plumbago,  it  was  a  con- 
ductor of  electricity.  When  it  was  healed,  it  took  fire  at 
a  temperature  b^low  ignition  ;  and  after  combustion,  no- 
thing remained  but  minutely  divided  platina. 

.  I  exposed  some  of  it  to  heat  in  a  retort  containing  oxy- 
gen gas;  there  was  a  diminution  of  th<i  gas;  and  a  smali 
quantity  of  moisture  condensed  on  the  upper  part  of  thif 
jetort,  which  proved  to  he  mere  water. 

I  made  two  or  three  experimen;s,  with  a  view  to  ascer- 
tain the  quantify  of  this  subsiance  iornied,  and  to  deter- 
inine  more  fully  its  nature.  J  found  that  in  *he  process  iii 
which  fiotn  three  to  four  grains  of  potassium    were  made 
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to  act  upon  ammonia  in  a  vessel  of  platina,  and  afterwards 
distilled  in  contact  with  platina,  there  were  alwavs  from 
four  to  six  (Trains  of  this  pourkr  formed  ;  but  I  have  ad- 
vanced no  further  i.i  determininof  its  nature,  than  in  as- 
certaining, that  it  is  platina  combined  with  a  minute 
quantity  of  maLter^  which  affords  water  by  combustion  in 
oxygen. 

In  the  processes  on  the  action  of  potassium  and  ammo- 
nia, in  which  iron  tubes  were  used,  as  appears  from  the 
experiments  detailed  in  the  last  Bakerian  lecture,  and  the 
appendix,  there  is  always  a  loss  of  nitrogen,  a  conversion 
of  a  portion  of  potassium  into  potash,  and  a  production  of 
hydrogen.  When  copper  tubes  are  employed,  the  hydro- 
gen bears  a  smaller  jSroportion  to  the  nitrogen  ;  and  njore 
potassium  is  revived. 

In  these  experiments,  in  which  platma  has  been  used, 
there  is  little  or  no  loss  of  potassium  or  nitrogen  ;  but  a 
loss  smaller  or  greater  of  hydrot^en. 

It  will  be  a:^'ked,  On  what  do  these  circumstances  de- 
pend ?  Does  the  affinity  of  certain  metals  for  potassium 
prevent  it  from  gaining  oxygen  from  ammonia,  and  do 
platina  and  copper  combine  with  a  small  quantity  of  hy- 
drogen, or  its  basis?  Or  are  there  some  sources  of  inac- 
curacy in  those  processes,  in  which  nitrogen  has  appeared 
to  be  decomposed  ?  The  discussion  of  these  difficult  pro- 
blems will  be  considered  in  that  part  of  this  lecture,  in 
which  the  nature  of  ammonia  will  be  illustrated  bv  some 
new  experiments.  The  object  of  the  present  part  of  the 
inquiry  is  the  demonstration  of  a  part  of  chemical  doctrine, 
no  less  important  ami  fundamental  to  a  great  mass  ot  rea- 
soning, namely,  that  by  the  operation  of  potassium  upon 
ammonia,  it  is  not  a  metallic  body  that  is  decompounded 
but  the  volatile  alkali,  and  that  the  hydrogen  produced  does 
not  arise  from  the  potassium,  as  is  asserted  by  the  French 
chemists,  but  from  the  ammonia,  as  I  have  alwavs  sup- 
posed ;  the  potassium  in  the  most  refined  experiments  is 
recoveied^  but  neither  the  ammonia  nor  its  elements  can 
be  reproduced,  except  by  introducing  a  new  body,  which 
contains  oxygen  and  hydrogen. 

I  have  niade  an  experiment  upon  the  action  of  sodium 
on  anmionia,  with  the  same  precautions  as  in  the  expert'* 
ments  just  detailed,  a  tray,  and  the  same  tube  of  platina 
being  employed. 

3'_3_  g,-aii)s  of  sodium  I  found  absorbed  9'1  of  ammonia, 
and  produced  about  4*5  of  hydrogen,  and  the  fusible  sub- 
stance, which    was  very  similar    to  that  from  potassium, 
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<Jistilletl,  did  not  give  off  -^  of  the  ammonia  liiat  had  dis- 
appeartjd ;  and  this  small  quantliy  I  am  inclined  to  attri- 
bute to  the  presence  (-f  moiaiure.  The  permanent  gas  pro- 
duced, equalled  twelve  cubical  inches,  and,  by  detonaiion 
with  oxygen,  proved  to  consist  of  nearly  two  of  hydrogen 
to  one  of  nitrogen.  Sodium  was  regenerated,  but  an  ac* 
cidcnt  prevented  nie  from  ascertaining  the  quantity. 

Whoever  will  consider  with  atttnlion,  the  mere  visible 
phaenomena  of  the  action  of  sodium  tm  ammonia,  cannot, 
I  conceive,  fail  to  be  convinced  that  it  is  the  volatile  alkali, 
and  not  the  metal,  which  is  decompounded  in  this  process. 

As  sodium  does  not  act  so  violently  upon  oxygen,  as 
potassium ;  and  as  soda  does  not  absorb  v\  ater  from  the 
atmosphert-,  with  nearly  so  nmcb  rapidity  as  potash,  so- 
dium can  be  introduced  into  anmionia,  much  freer  from 
moisture,  than  potassimii.  Hence,  when  it  is  heated  in 
ammonia,  there  is  uo  effervescence,  or  at  least  one  scarcely 
perceptible.  Its  lint  changes  to  bright  azure,  and  from 
bright  azure  to  olivt  green,  il  becomes  qu:etly  and  silently 
converted  into  the  fusible  substance,  which  forms  upon 
the  surface,  and  then  flows  off  into  the  irav.  It  emits  no 
elastic  fluid,  and  liains  its  new  form,  evidently,  by  combin- 
ing with  one  pan  of  the  elementary  niatter  of  ammonia, 
whilst  another  part  is  suffered  to  escape  \v\  the  form  of 
hydrogen. 

It  will  not  be  ncr.essary  for  me  to  enter  into  a  verv  mi- 
nute experimental  examination  of  the  opinion  of  M.  Curau- 
dau,  that  the  metals  of  the  afKalies  are  composed  of  the 
alkalies  merolv  uniied  to  charcoal ;  the  investigation  upon 
which  bp  lias  founded  his  conclusions,  is  nelihtr  so  refined, 
nor  so  difficult,  as  tliat  which  has  been  ju^t  examined. 
This  genil^man  has  been  misled  by  the  existence  of  char- 
coal, as  an  accidental  constituent  in  the  metals  he  employed, 
in  a  manner  much  more  obvious,  than  that  in  which 
MM.  Gay  Lussac  and  Tlienard  have  been  misled  by  the 
jT)oisture  which  interfered  with  their  results. 

M.Curaudau  states,  that  when  sodium  is  oxidated,  earbo- 
nic  acid  is  formed.  Thl^  I  have  never  found  to  be  the  case, 
except  when  the  sod  uin  ^^  as  covered  by  a  film  of  naphtha. 
I  burnt  two  grains  of  sodium  in  eight  cubical  inches  of 
oxygen  :  nearly  two  cubical  inches  ot  oxygen  were  absorbed, 
and  soda  in  a  state  of  extreme  dryness,  so  that  it  could  not 
b|i  li<]uef]cd  by  a  heal  below  redness,  formed.  This  soda 
did  not  give  out  an  atom  of  carbonic  acid,  during  its  so- 
lution in  muriatic  acid.  Three  grains  of  sodium  were 
Dude   to  act    u[)on  wattr:   they   decomposed   it   with   the 
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pbaenomena  which  I  have  described  in  the  Bakerian  lecture 
for  I8O7.  Nearly  six  cubical  inches  of  hydrogen  were 
produced.  No  charcoal  separated;  no  carbonic  acid  was 
evolved,  or  found  dissolved  in  the  water.  Whether  the 
metals  of  potash  or  soda  were  formed  by  electricity,  or  by 
the  action  of  ignited  iron  on  the  alkalies,  the  results  were 
the  same.  When  charcoal  is  used  in  experiments  on  po- 
tassium or  sodium,  they  usually  contain  a  portion  of  it  in 
combination  -,  and  it  appears  from  M.  Curaudau's  method 
of  decomposing  the  alkalies,  that  his  metals  must  have 
been  carburets  not. of  potash  and  soda^  but  of  potassium 
and  sodium. 

M.  Ritter's  argument,  in  favour  of  potassium  and  sodium 
being  compounds  of  bvdrogen,  is  their  extreme  lightness. 
This  argument  I  had  in  some  measure  anticipated,  in  my 
paper  on  the  decomposition  of  the  earths ;  no  one  is  more 
easily  answered.  Sodium  absorbs  much  more  oxygen  than 
potassium,  and  on  the  hypothesis  of  hydrogenation,  must 
contain  much  more  hydrogen ;  yet  though  soda  is  said  to 
be  lighter  than  potash,  in  the  proportion  of  13  to  17 
nearly*,  yet  sodium  is  heavier  than  potassium  in  the  pro- 
portion of  9  to  7  at  least. 

On  the  theory  which  I  have  adopted,  this  circumstance 
is  what  ought  to  be  expected.  Potassium  has  a  much 
stronger  aflQ  Vity  for  oxygen  than  sodium  ;  a\id  must  con- 
dense it  much  more,  and  the  resulting  higher  specific  gra- 
vity of  the  c<;nibination  is  a  necessary  consequence. 

M.  Ritter  has  seated,  that  of  all  the  metallic  substances 
he  tried  for  producing  potassium  by  negative  Voltaic  elec- 
tricitx-,  tellurium  \Aas  the  only  one  by  which  he  could  not 
procure  it.  And  he  states  the  very  curious  fact,  that  when 
a  circuit  of  electricity  is  completed  in  water,  by  means  of 
two  surfaces  of  tellurium,  oxygen  is  given  off  at  the  posi- 
tive surface,  no  hydrogen  at  the  negative  surface,  but  a 
brown  powder,  which  he  regards  as  a  hydruret  of  tellurium, 
is  formed  and  separates  from  it;  and  he  conceives  that  the 
reason  why  tellurium  prevents  the  metallization  of  potash 
is,  that  it  has  a  stronger  attraction  for  hydrogen  than  that 
alkali. 

These  circumstances  of  the  action  of  tellurium  upon 
water,  are  so  different  from  those  presented  by  the  action 
of  other  m«^tals,  that  they  can  hardly  fail  to  arrest  the  at- 
tention of  chemical  inquirers.  I  have  made  some  experi- 
ments on  the  subject,  and  on  the  action  of  tellurium  on 
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potassium,  and  I  find  that  instead  of  proving  that  potassium 
is  a  compound  of  potash  and  hydrogen,  they  confirm  the 
idea  of  its  being  as  vet  hke  other  metals  undecompounded. 

When  tellurium  is  made  the  positive  surface  in  water, 
oxygen  is  given  ofl';  wlien  it  is  made  the  negative  surface, 
the  Voltaic  power  being  from  a  battery  composed  ot  a 
number  of  plates  exceedin2;  300,  a  purple  fluid  is  seen  to 
separate  tlom  it,  and  diffuse  itself  through  the  water;  the 
water  ixradually  becomes  opake  and  turbid,  and  at  last  de- 
posits a  brown  powder.  Tlie  purple  tluid  is,  I  find,  a  so- 
lution of  a  compound  of  tellurium  and  hydrogen  in  water; 
which,  in  being  diffused,  is  acted  upon  by  the  oxygen  of 
the  common  aiv,  dissolved  in  the  water,  and  gradnallv  loses 
a  part  of  its  hy-drogen,  and  becomes  a  solid  hydruret  of 
tellurium.  The  compound  of  hvdrogen  and  tellurium  pro* 
duced  at  the  negative  pole  uhen  uncombined  is  o:aseous  at 
common  temperatures,  and  when  muriatic  acid  or  sul- 
phuric acid  are  present  in  the  water,  it  is  not  dissolved,  but 
is  given  off,  and   mav  be  collected  and  examined. 

I  acted  upon  potash  by  means  of  a  surface  of  tellurium, 
negatively  electrified,  bv  a  part  of  the  large  V^oltaic  appa- 
ratus latelv  constructed  on  a  new  plan  in  the  laboratory  of 
the  Royal  Institution,  an  account  of  uhich,  with  figures, 
will  be  found  annexed  io  this  paper.  1000  double  plate? 
were  used.  The  potash  was  in  the  common  state,  as  to 
dryness.  There  was  a  most  violent  action,  and  a  solution 
of  the  tellurium,  with  much  heat,  and  a  metallic  mass, 
not  unlike  nickel  in  colour,  was  formed ;  which  wheu 
touched  by  water,  did  not  inflame  nor  ett'ervesce,  but  ren- 
dered the  water  of  a  beautiful  purple  colour,  and  when 
thrown  into  water  entirelv  dissolved,  making  a  bright  pur- 
ple tincture.  It  immediately  occurred  to  me,  thai  the 
whole  of  the  hydrogen,  which  in  common  cases  would 
have  been  furnished  from  the  decompositioii  of  tb.e  water, 
had  in  this  instance  combined  with  the  tellurium,  and  thai 
the  telhtretted  hydrogen  (if  the  name  mav  be  used)  had 
formed  with  the  oxidateti  potassium,  i.e.  the  potash,  a 
peculiar  compound,  soluble  m  v^  atcr ;  and  this  f  found  to 
be  the  case  ;  for  on  pouring  a  little  diluted  muri:\tic  acid 
into  the  mixture,  it  effervesced  violentlv,  and  gave  a  smell 
very  like  that  of  sulphuretted  hydrogen;  metallic  tellurium 
was  formed  w here  it  came  in  contact  with  the  air,  and 
muriate  of  potash  was  found  dissolved  in  the  mixture. 

It  seemed  evident  from  this  fact,  that  in   the  action  of 
<'.*llurium  negatively  eleclnHed  upon  potash>,  potassium  w^ 
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produced  as  in  all  other  cases,  and  that  It  conihined  with' 
the  tellurium,  and  formed  a  peculiar  alloy  ;  and  this  opinion 
M'as  further  confirmed,  by  the  ini mediate  action  of  potas- 
sium upon  tellurium.  When  these  metals  were  gently 
heated  in  a  retort  of  green  glass,  filled  with  hydrogen  gas, 
they  combined  with  great  energy,  producing  most  vivid 
heat  and  lisiht,  and  they  comjiosed  an  alloy  of  a  dark  cop- 
per hue,  brittle,  infusible  at  a  heat  below  redness,  and 
possessing  a  crystalline  f  acfure."  When  the  tellurium  was 
in  excess  in  this  mixture,  or  even  nearly  equal  to  the  po- 
tassium in  quantitv,  no  hydrogen  was  evolved  by  the  action 
of  the  alloy  upon  water;  but  the  compound  of  telluretted 
hydrogen  and  potash  was  formed,  which  remained  dis- 
solved in  the  fluid,  and  which  was  easily  decomposed  by 
an  acid. 

The  very  intense  aflfinity  of  potassium  and  tellurium  for 
each  other,  induced  me  to  conceive  that  the  decomposition 
of  potash  might  be  easily  effected,  by  acting  on  the  oxide 
of  telluriiun  and  potash  at  the  same  time,  by  heated  char- 
coal j  and  I  soon  proved  that  this  was  the  case.  About 
lOO  grains  of  oxide  of  tellurium,  and  20  of  potash,  were 
•mixed  with  12  grains  of  well  burnt  charcoal  in  powder, 
and  heated  in  a  green  glass  retort ;  before  the  retort  be- 
came red  there  was  a  violent  action,  much  carbonic  acid 
was  given  off,  a  vivid  light  appeared  in  the  retort,  and  there 
^\'as  found  in  it  the  alloy  of  tellurium  and  potassium. 

In  attempting  to  reduce  same  oxide  of  tellurium  by  char- 
coal, which  Mr.  Hatchett  had  the  kindness  to  give  mc 
for  the  purposes  of  these  experiments,  and  which  must 
have  been  precipitated  by  potash,  or  from  a  solution  in 
potash,  I  found  that  a  sufficient  quantity  of  alkali  adhered 
to  it,  even  after  it  had  been  well  washed,  to  produce  an 
alloy  of  potassium  and  tellurium  ;  but  in  this  alloy  the. 
potassium  was  in  very  small  quantity.  It  was  of  a  steel 
gray  colour,  very  brittle,  and  much  more  fusible  than  tel- 
lurium. 

I  shall  not  arrest  the  progress  of  discussion,  by  entering 
at  present  into  a  minute  detail  of  the  properties  of  the 
ahiform  compound  of  tellurium  and  hydrogen ;  I  shall 
mention  merely  some  of  its  most  remarkable  qualities, 
and  ao-encies,  which,  as  will  be  shown  towards  the  close 
of  this  paper,  tend  to  elucidate  many  points  immediately 
connected  with  the  subject  in  question.  The  compound 
of  tellurium  and  tiydrogen  is  more  analogous  to  sulphuretv 
led  hydrogen,  than  lo  any  other  body.     The  smell   of  the 
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two  substances  is  almost  precisely  the  same*.  Its  aqueous 
solution  is  of  a  clart-t  colour;  but  it  soon  becomes  brown, 
and  dcpt)sits  tellurium,  bv  exposure  to  air.  When  disen- 
gaged from  an  alkaline  solution  by  muriatic  acid,  it  reddens 
moistened  litn)us;  but  after  heinc  washed  in  a  small  quan- 
tity oF  water,  it  lost^s  this  prop.crtv  ;  but  in  this  case  like- 
wise it  is  partiallv  dec(nnpo<ed  by  'he  air  in  the  water;  so 
that  it  is  not  easy  to  sav,  v\  hctlier  the  power  is  inherent  in 
it,  or  depends  upon  the  d.rfusiou  of  a  small  quanlitv  of 
muriatic  acid  throuzh  it.  In  other  respects,  it  resembles 
a  weak  acid,  combiuinj.  wHh  waier,  and  with  the  alkalies. 
It  precipitates  most  metallic  solutions.  It  is  instantly  de- 
composed by  oxymuriatic  acid,  dcpc^siting  a  film,  at  first 
metallic,  but  which  is  soon  converted  into  muriate  of 
tellurium  f- 

As  arsenic  has  an  affinity  for  hydrogen,  it  occurred  to 
me  as  probable,  that  it  would  present  some  phtenomena 
analogous  to  those  offered  by  tellurium,  iA  its  action  upoi\ 
potassium,  and  in  its  operation  upon  water,  when  electri- 
fied. 

Arsenic  made  the  negative  surface,  in  water,  by  means 
of  a  part  or  the  new  battery,  containing  600  double  plates, 
became  dark-coloured,  and  threw  down  a  brown  powder ; 
but  it  likewise  gave  off  a  considerable  quantity  of  inflam- 
mable gas. 

Arsenic  reoatively  electrified  in  a  solution  of  potash, 
likewise  afforded  elastic  matter  ;  but  in  this  case  the  whole 
solution  took  a  deep  tint  of  brown,  and  was  pellucid;  but 
it  became  turbid,  and  sh^wly  deposited  a  brown  powder,  bv 
the  action  of  an  acid.     When  arsenic  was  made  the  neea- 


*  In  some  experiments,  mnue  on  the  action  of  tenurium  and  potassium,  in 
the  laboratory  of  my  friend  John  Cectrjje  Children,  esq.  of  'i''iiilnMj^e,  in 
which  Mr.  Children,  Mr.  Pepys.  and  Mr.  Warburton  co.(>perated,  the  ana- 
Io«;^y  between  tlie  two  substances  struck  us  so  forcibly,  as  for  some  lime  to 
induce  us  to  conceive  thaf  icllurhim  mi^-ht  comnia  si/lpli'ir,  not  main'festcd 
in  anv  other  v/ay  l)ut  by  tliC  action  of  Voltaic  electricity,  or  l)y  potassiam  ; 
knd  s(nne  researches  made  upon  the  habitudes  of  dilFertnt  metaliic  suU 
phuretSjHt  the  Vokaic  negative  surface.  r;uher  coniirined  tlie  suspicion  ;  for 
most  of  the  ai'lphurets  that  we  tried,  wliich  were  conductors  of  electricity, 
absorbed  hvdrogen  in  tlie  Voltaic  circuit.  The  great  i:norobabilitv,  how- 
ever, of  the  circumstaivce  that  sulphuric  acid,  or  sulphur  in  any  state  of  oxy- 
genation could  exist  in  a  metallic  sulution,  wliich  was  not  manifested  by  the 
action  of  barvtes,  induced  me  ta  resist  the  in.ferL-nce  ;  and  further  researches, 
made  in  the  laboratory  of  the  Royal  Institution,  proy(.'<!  that  the  substance 
in  (j'lestion  was  a  new  and  ^ino^ular  combination. 

+  From  the  reaults  of  one  experiment  which  1  tried,  it  seems  that  tel- 
lurium, merely  by  being  healed  >.i(.n;r!y  in  dry  hvdro^eu,  enters  into  coni- 
b!n  ition  with  it.  An  accident  prevented  me  from  nscertaiuing  whether  the 
conipocf^d  so  formed,  is  exactly  the  same  as  that  described  in  the  text. 
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tive  surface,  in  contact  with  solid  potash,  an  alloy  of  arsenic 
and  potassium  was  formed  of  a  dark  gray  colour,  and  per- 
fecilv  metallic  ;  it  gave  otf  arseniuretted  hvdroiren  bv  the 
action  of  water  with  inflammation,  and  deposited  a  brown 
powder. 

When  potassium  and  arsenic*  were  heated  together  in 
hydrogen  gas^  they  combined  with  such  violence  as  to  pro- 
duce the  phasnomena  of  inflammation,  and  an  alloy  was 
produced  of  the  sanje  kind  as  that  formed  by  means  of  the 
Voltaic  battery. 

As  tellurium  and  arsenic  both  combine  with  hvdror^en, 
it  appeared  to  me  probable,  that  by  the  action  of  alloys  of 
potassium,  with  tellurium  and  arsenic,  upon  ammonia, 
some  new  pbasnomcna  would  be  obtained,  and  probably, 
still  further  proofs  of  the  decomposition  of  the  volatile  al- 
kali, in  this  process  allorded  ;  and  this  T  found  was  actually 
the  case. 

When  the  easily  fusible  alloy  of  tellurium  with  potas- 
sium, in  small  quantity,  was  heated  in  anmionia,  the  sur- 
face lost  its  metallic  splendour,  and  a  dark  brown  niatter 
was  formed,  which  gave  ammonia  by  exposure  to  air;  and 
the  elastic  fluid,  which  was  generated  in  this  operation, 
consisted  of  four-sixths  r»itrogen,  instead  of  being  pure 
hydrogen,  as  in  the  case  of  the  action  of  potassium  alone. 

The  alloy  of  arsenic  and  potassium,  by  its  action  upon 
ammonia,  likewise  produced  a  gas  which  was  principally 
nitrogen  ;  so  that  if  it  be  said^  that  tlie  metal,  and  not  the 
volatile  alkali,  is  decomposed  in  processes  of  this  kind,  it 
must  be  considered  in  some  cases  as  a  compound  of  nilro- 
gen,  and  in  others  a  compound  of  hydrogen  ;  which  are 
contradictory  assumptions. 

None  of  the  chemists  who  have  speculateil  upon  the 
imaginary  hydrogen  at  io?i  of  potash,  as  far  as  my  know- 
jedoe  extends,  have  brou<rht  forward  anv  areuments  o£ 
analysis,  or  svnthesis.  Their  reasonmgs  have  b^en  found- 
edj  either  upon  distant  analogies,  or  upon  experiments  in 


*  In  reasoKuig-  upon  the  curious  experiment  of  Cadet,  of  the  production  of 
a  volatile  pvrophorushA'  the  distillation  of  acetite  of  pot^ish,  and  white  o\ide 
of  arseniCjFourcroyConnais  Chc.ri.  torn  viii.  p.  197,1  conceived  it  probable, 
that  thl:<  pvrophorus  was  a  vo!  Mtile  alloy  of  potassium  and  arsenic.  But 
from  a  repeiition  of  the  process  I  find,  that  llioogh  potash  is  decompounded 
in  this  openitioB,  yet  that  the  volatile  substance  is  not  an  alloy  of  potassium, 
but  contains  charcoal  and  arsenic;,  probably  with  hydrogen.  The  j^ases 
not  absorbable  by  water  ^'wen  off  in  this  operation,  are  peculiar.  Their 
smell  is  intensely  fcctid.  They  rrre  inflamn.ablc,  and  seem  to  coi/.ain  char- 
coal, arsenic,  and  hvdrogen :  whether  f hey  are  mixtures  of  various  gases, 
pr  a  singlt  cornpcuud,  I  :\;n  net  at  presect  able  to  decide, 
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v/hich  agrent,  which  they  did  not  suspect  uere  concerned. 
IS'O  person,  I  beiicve,  has  atten^pted  to  show  that  whca 
potassium  or  sodium  is  burnt  in  oxvgen  gas,  water  is  form- 
ed, or  that  water  is  generated  when  ]">ntassium  decomposes 
any  of  the  jcids*;  and  no  one  lias  been  able  tu  form  potas- 
sium, bv  combining  hydrogen  with  potash.  I  stated  in 
the  Bakerian  lecture  for  1807»  that  when  potassium  and 
sodium  were  burnt  in  oxygen  jxas,  //Z6^  p/ire  alkahes  were 
formed  in  a  state  of  extreme  dryness;  and  that  100  parts 
of  potassium  absorb  al)Out  18  parts  of  oxyo;en,  and  100 
parts  of  soda  about  34  parts.  Though,  in  the  experiments 
from  which  these  deductions  were  mad';,  very  small  quan- 
tities only  of  the  materials  were  employed  ;  yet  still,  from 
frequent  repetitions  of  the  process,  I  hoped  that  they  would 
approach  to  accuracy  ;  and  I  am  happy  to  find  that  this 
is  the  case;  for  t!ie  results  differ  very  little  in  some  ex- 
periments which  I  have  made  upon  considerable  portions 
of  potassium  and  sodium,  procured  by  chemical  decom- 
position. 

When  potassium  is  burnt  in  trays  of  platina,  in  oxyo-en 
gas  that  has  been  dried  by  ignited  potash,  the  absorption 
«f  oxygen  is  about  -^i-  of  a  cubical  inch  for  every  2;rain  of 
the  metal  consumed  ;  and  when  sodium  is  burnt  \\\  a  si- 
milar manner,  about  a  cubical  inch  is  taken  up  for  every 
grain  f.  The  alkalies  so  formed,  are  only  imperfectly  fu- 
sible at  a  red  heat;  and  do  not,  like  the  easily  fusible  alka- 
lies, give  indications  of  the*presence  of  moisture. 

M.  D'Arcet  has  sho\vn  by  some  very  well  conducted 
inquiries,  that  potash  and  soda  :j:,  in  their  common  state. 
contain  a  considerable  proportion  of  water;  and  iVI.  Ber- 

•  When  In  October  1807,  I  obtained  a  dark-coloured  combustible  sub- 
stance from  boracic  acid,  at  the  negative  pole  in  the  Vobaic  circuit,  I  con- 
cluded that  the  acid  was  probably  decomposed,  according  to  the  commorr 
law  of  electrical  decomposition.  In  IVIarch  liX)S  I  ni  ide  further  ex'jeri-- 
ments  on  tJjis  substance,  and  ascertained  that  it  produced  acid  matter  by 
combur.tion;  and  I  announced  the  decomposition  :n  a  public  lecture  de- 
li vered  in  the  Royal  hi3titution  March  lt3.  Soon  after  1  heated  a  small 
quantity  of  potassium,  in  contact  with  dry  boracic  acid,  no  v/ater  was  glvec 
o!f  in  the  operation,  and  I  obtained  the  same  subst  ince  as  I  liad  nrocured 
by  electricity.  MM.  Gay  I^us^ac  and  Thcuard  have  like-.vise  operated  upon 
boracic  acid,  by  potassium,  and  tht-y  conclude  that  thoy  havedccompomided 
it;  but  thi;  does  not  follow  from  their  tJieory,  unless  they  {)rove  that  water 
is  ^iven  off  in  the  operation,  or  con\bined  with  the  borate  of  potash :  the 
legitimate  conclii-ioa  to  be  drawn  from  the  proc:s-es,  on  their  hypothesis 
was,  that  they  had  madj  a  h-,  drurct  o[  b-.>racic  add 

f  The  quantities  of  ;^a3  given  cut  by  the  operation  of  water,  arc  in  a  si- 
milar ratio.  See  page  v:>  of  the  lust  Bakerian  lecture  [Phil.  Mag.  vol.  xixiii,, 
p.  4S'2.]  and  page  MG  ox  this  paper  [p.  407  and  'iOS  preceding.] 

i  Aiuiales  dt  Chimif^  Nov.  1S08,  page  173. 
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thollet  concludes,  that  100  parts  of  potash,  that  have  been 
kept  for  some  time  in  fusion,  contain  13*89  parts  of  water, 
which  is  lost  when  the  alkali  enters  into  combination  with 
muriatic  acid;  and  the  same  sagacious  observer,  from  some 
very  minute  experiments,  infers,  that  muriate  of  potash, 
which  has  been  ignited,  contains  in  the  100  parts  6&-6^ 
potash,  and  33-34  muriatic  acid^  a  dcierniiaation  which 
differs  verv  little  from  that  of  Bucholz. 

To  determine  the  relation  of  the  dryness  of  the  potash, 
formed  from  potassium,  to  that  which  has  been  considerei 
as  freed  from  the  whole  or  the  greatest  part  ot  its  water,  in 
muriate  of  potash,  I  made  several  experiments.  }  first  at- 
tempted to  convert  a  certain  quantity  of  potassium  into 
potash,  upon  the  surface  of  liquid  muriatic  acid  5  but  in 
this  case  the  heat  was  so  intense,  and  hydrogen  holding 
potassium  in  solution  was  disengaijed  with  so  much  ra- 
pidity, that  there  was  a  considerable  loss  of  alkali  ;  yet 
even  under  these  circumstances,  I  obtained  from  ten  parts 
of  potassium  17'5  of  dry  muriate  of  potash.  The  most 
successful  and  the  only  mode  which  I  employed,  that  can 
be  entirely  depended  upon,  was  that  of  converting  potas- 
sium into  muriate  of  potash,  in  nmriatic  acid  gas.  \  shall 
give  the  results  of  two  experiments  made  in  this  manner: 
five  grains  of  potassium  inserted  in  a  tray  of  platina,  were 
made  lo  act  upon  19  cubical  inches  of  nun-iatic  acid  gas, 
that  had  been  exposed  to  muriate  of  lime;  by  the  appli- 
cation of  a  gentle  heat,  the  potassium  took  fire,  and  burnt 
v.'ith  a  beautiful  red  light*;  and  the  whole  mass  appeared 
in  igneous  fusion  ;  a  little  muriate  of  potash  in  the  state  of 
a  while  powder,  sublimed  and  collected  in  the  top  of  the 
vessel  in  which  the  experiment  was  made.  Nearly  14 
cubical  inches  of  muriatic  acid  gas  were  absorbed,  and 
about  five  of  hydrogen  were  produced.  The  increase  of 
weight  of  the  tray  was  about  4*3  grains;  and  it  did  not 
lose  anv  weight  by  being  ignited. 

The  second  experiment  was  conducted  with  still  more 
attention  to  minuteness.  Eiijht  grains  of  potassium  w^ere 
employed  ;  above  22  cubical  inches  of  muriatic  acid  gas 
were  consumed  ;  the  potassium  burnt  with  the  same  bril- 
liant phaenomena  as  in  the  hist  experiment,  and  the  in- 
crease of  weight  of  the  tray  was  6  f  grains.  The  muriate 
of  potash  was  kept  fur  some  mit)utes  in  fusion  in  the  tray, 

*  As  a  retort  exhausted  of  common  air  was  used,  the  small  quantity  of 
residual  common  air  raay  have  been  connected  with  tliis  vividness  of  com- 
bustion. 

till 
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till  a  white  fume  began  td  rise  from  it,  but  it  did  not  lose 
the  ^V  of  a  grain  in  weight.  After  the  muriate  of  potash 
had  been  washed  out  ot  the  irav,  and  it  had  been  cleaned 
and  dried,  it  was  found  to  have  lost  about  a  third  of  a 
grain,  which  was  platina  in  a  nietailic  state,  and  that  had 
alloved  \\\\.\\  the  potassium  where  it  was  in  contact  with 
the  tray,  durinai:  the  combustion.  1  here  was  no  appearance 
of  any  water  being  separated  in  the  process.  A  little  mil* 
riate  of  potash  sublimed  ;  this  was  washed  out  of  the  re- 
tort, and  obtained  by  evaporation  :  it  did  not  equal  ■§-  of 
a  grain. 

Now  if  the  data  for  calculation  be  taken  from  this  last 
experiment,  8  grains  oF  potassium  wiji  combine  with  1*4 
grains  of  oxygen,  toform  9*4  grains  of  potash,  and  Q-6^ 
1*4  =  5*2,  the  quantity  of  muriatic  acid  combined  with  the 
potash,  which  would  give  in  the  100  parts  in  muriate  of 
potash,  33-6  of  acid,  and  64-4  of  potash;  but  35*6  of 
muriatic  acid,  according  to  M.  Berthollet's  estimation, 
would  demand  71*J  of  alkali,  in  the  state  of  dryness  in 
which  it  exists  in  muriate  of  potash,  and  71' 1—64*4  = 
6*7—  so  that  the  potash  taken  as  a  standard  by  M.  Ber- 
thollet,  contains  at  least  9  per  cent,  more  water  than  that 
existingr  in  the  potash  formed  by  the  combustion  of  potas- 
sium in  muriatic  acid  gas,  which  consequently  may  with 
much  more  propriety  be  regarded  as  the  dry  alkali  *. 

After  these  illustrations,  I  trust  the  former  opinions 
which  I  ventured  to  bring  forward,  concerning  the  me- 
tals of  the  fixed  alkalies,  will  be  considered  as  accurate, 
and  that  potassium  and  sodium  can  with  no  more  pro- 
priety be  considered  as  compounds,  than  any  of  the 
common  wetalUc  suhstances ;  aud  that  potash  and  soda, 
as  formed  by  the  combustion  of  the  metals,  are  pure  me- 
tallic oxides,  in  which  no  water  is  known  to  exist. 

Thess  conclusions  must  be  considered  as  entuely  inde- 
pendent of  hypothetical  opinions,  concerning  the  existence 
of  hydrogen  in  combustible  bodies,  as  a  common  principle 
of  inflammability,  and  of  intimately  comvined  tvater^  as  an 
essential  constituent  of  acids,  alkalies,  and  oxides  :  this  part 
of  the  inquiry  I  shall  reserve  for  the  conclusion  of  the 
lecture,  and  I  shall  first  consider  the  nature  of  the  metal  of 
ammonia,  and  the  metals  of  the  earths, 

[To  be  continued.] 

*  Consequently  M.  BerthoUet'i  fused  potash  must  contain  nearly  2S  per 
cent,  of  water.  From  my  own  oliservations  f  am  incliaed  to  believe,  that 
pota>h  kept  for  stime  time  in  a  red  heat  contains  1^'  or  17  percent  of  wa- 
ter, taking  the  potash  formed  by  the  combustiou  of  potasoium  as  tire  fXvy 
standard. 
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LXII.   Ol'servalions  respect 'nig  a  New  Scale  for  tlie  Thef^ 
moim-ter.     By  Richard  Walker,  E^^.  of  Oxford, 

X  HERE  are  four  different  thermometers  in  use  at  thi^ 
^ime,  viz.  Fahrenheit's,  Reaumiir*9,  Celsius's,  and  De 
risle^s. 

Fahrenheit's  scale,  which  isused  in  Great  Britain,  has  the 
^ero,  or  commencement  of  the  scale,  placed  at  32  degrees  be- 
\o\\  the  freezing  point,  and  21 2  is  the  boiling  point  of  water, 

Reaumur's,  or  the  French  scale,  modified  by  De  Luc,  in 
which  the  0  is  placed  at  the  freezing  point,  and  from  thence 
to  the  bailing  point  are  80  degrees*. 

Celsius's  scale  is  used  in  Sweden  j  in  this  0  is  placed  at 
the  freezing  point,  and  from  thence,  to  the  boiling  point 
are  1 00  degrees. 

De  Flsle's  scale  is  used  in  Russia;  in  which  0  is  placed 
at  the  boiling  point  of  water,  and  the  freezing  point  is  150, 

With  respect  to  Fahrenheit's  scale,  it  mav  be  considered, 
ttow,  as  having  no  foundation  whatever  in  any  principle, 
and  is  in  fact  upon  that  account  universally  disapproved 
of^  and  evidently  upon  the  decline. 

Reaumur's  scale,  and  others  in  which  the  freezing  point 
of  water  has  l>een  adopttd  ix>r  placing  the  0,  or  com- 
mencement of  tf)e  scale,  has  been  hitherto  deemed  the  least 
objectionable,  on  account  of  its  being  an  invariably  fixed 
point. 

In  the  construction  of  thermometers  twQ  fixed  points 
are  required  :  accordingly,  the  scales  of  all  thermometers 
have  huherto  been,  and  probably  ever  will  be,  adjusted  by 
means  of  the  freezing  and  boiling  points  of  water;  the  latter, 
as  is  well  known,  being  an  equally  fixed  point  with  the 
former,  under  certain  circumstances  well  known  to  the 
philosopher  and  the  artist. 

The  freezing  and  boiling  points  of  water,  then,  may  be 
considered  as  applicable  only  to  the  due  arrangement  of 
the  proportions  and  precision  of  a  thermometrical  scale, 
and  consequently  either  of  tkejn  unfit  for  the  place  of  cotn-- 
mencement  of  it :  hence  the  place  where  O  should  be 
placed  is  yet  a  desideratum. 

Considering  the  ihermometer  as  a  measure  of  heat,  leav- 
ing the  negative  term  cold  out  of  the  question^   the  pro* 

*  A  thermometer  called  the  centigrade  has  lately  been  introduced  iH 
France,  whicii  is  in  face  no  other  than  that  of  Celsius,  with  the  addition  of 
decimal  divisions. 

per 
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pQT  place  for  0  would  undoubtedly  be  that  point  at  which 
heat  coiiimences ;  but  the  phvsical  causes,  which  are  known 
to  exist,  to  prevent  tiiat  point  being  ever  ascertained,  ex- 
cUule  entirely  the  hope  ot"  fixing  it  there;  to  say  nothing 
of  the  incon  enience  which  must  arise  from  the  scale  be- 
ing incumbered  with  a  multiplicity  ot  figures,  at  that  part 
which  is  most  familiar  and  in  most  frequent  use. 

Hence  wc  are  under  the  necessity  here,  as  in  many  other 
instances,  of  uising  the  positive  and  negative  signs. 

Having  been  for  a  very  long  time  engaged  in  thermomc* 
trical  experiments  and  observations, — Ihe  imperfection  of 
all  the  scales  in  use,  and  the  consequent  dissatisfaction  of 
various  persons  respecting  them,  frequently  occurred  to  me; 
and  it  is  loner  since  that  I  was  impressed  with  the  opinion, 
strengthened  by  that  of  several  of  my  friends,  of  the  pre- 
ference which  was  due  to  the  one  I  am  now  about  to  men- 
lion. 

It  has  been  ascertained  by  physiologists  as  a  fact,  and 
of  which  I  have  perfectly  satisfied  mvsclf,  by  repeated  ex- 
periments on  others  as  well  as  my^elF,  that  62  of  Fahren- 
heit is  that  point  at  which  the  human  body  in  a  state  of 
health  is  unconscious  of  eilher  heat  or  cold,  that  is,  in  a 
state  of  rest,  or  when  free  from  any  considerable  bodily 
exertion  ;  and  this  is  really  the  case  at  all  seasons  of  the 
year,  in  this  climate,  and  probably  in  all  other  climates;  for 
the  temperature  of  the  human  body,  or  blood  heat,  as  it  is 
called,  is  determined  every  where  to  be  98,  and  it  has  been 
found  that  the  vital  functions  have  the  power  of  regulating 
the  sensation  of  heat;  so  that  any  temperature  ahove  62 
of  Fahrenheit,  under  ordinary  circumstances,  shall  give  a 
sensation  of  heat,  and  any  temperature  below  62  of  Fahren- 
iieit  a  sensation  of  cold*. 

*  Dr.  Cul'en,  in  speaking  of  tlie  influence  of  temperature  on  the  human 
budy  in  this  climate,  says :  *'  If  the  temperature  at  any  time  applied  is  under 
(i'l  degrees,  everv  Increase  of  temperature  applied  v,--il  give  a  sensation  of 
heat ;  but  if  the  increase  of  temperature  dots  nut  ariic  to  62  degrees,  the 
sensation  produced  will  not  continue  long,  but  be  soon  changed  to  a  sen- 
sation of  cold.  In  like  manner,  any  ternpcr^iture  applied  to  the  human 
body  lower  than  that  of  the  body  itself,  gives  a  sensation  of  cold  :  but  if 
the  temperature  applied  does  not  go  below  Cy2  degrees,  the  sensation  of 
cold  v/i'i  not  continue  long-,  but  be  soon  changed  to  a  sensation  of  heat." 
CuUen's  Practice  of  Physic,  vol.  i.  17c(4,  p.  91,  9'2. 

This  point  is  so  nicely  balanced,  and  so  accurately  ju^t,  viz.  at  36  degrees 
below  blood-heat,  or  9H,  that  a  variation  of  one,  or  at  most  two  degrees, 
above  or  below  that  point,  actually  produces  a  sensation  of  heat  or  cold ;  and 
which,  by  experiment  properly  made,  would  be  found  to  be  equally  the  case 
in  the  torrid  and  frigid  zone  as  in  temperate  climates  :  hence  this  po-nt  m.ay 
be  considered  as.  the  actual,  or  natural  nought,  with  respect  to  heat  and  cold 
ou  the  thermometer. 

Vol.  35.  No.  116.  Ja?ie  181Q.  Dd  Upon 
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Upon  tliis  principle  the  present  scale  is  founded,  which 
I  cannot  help  thinking  is  perfectly  nnexceptionable,  being 
fixed  on  an  unaherablc  basis;  and  that  in  a  thermometer 
thus  constructed,  there  will  be  ever  a  coincidence  in  the 
central  point  of  this  thermometer  with  that  precise  tem- 
perature which  is  n)ost  congenial  to  the  feelings  of  the 
hitman  body,  and  prove  nniversally  and  periTianentiv  a; 
correct  standard  for  reference,  and  consequently,  I  should 
think,  render  this  instrument  more  intelligible  and  interest- 
mg,  and  of  course  more  extensively  useful. 

With  respect  to  the  divisions,  f  adopted  those  of  Fah- 
renheit from  an  opinion  of  that  being  the  fittest,  consider-^ 
ing  those  of  Reaumur,  the  centigrade,  Sec.  as  being  too 
few,  and  decitnal  divisioiis  unnecessary  in  a  thermometrical 
scale. 

Hence  it  will  follow,  that  0  being  placed  at  62°  of  Fah- 
renheit, loO-"  will  be  the  boilinir,  and  miiuis  30^  the  freez- 
ing, points  of  water ;  and  all  otiier  points  on  Fahrenheit's 
scale  may  be  reduced  to  this,  by  subtracting;  62  for  any 
degree  above  0  of  Fahrenheit's^  and  adding  62  for  any  de- 
gree' beloic  0. 

This  thermometer  may  be  considered  as  particularly  ap- 
propriate to  the  purpose  of  regulalins:  the  heat  of  rooms. 
Sec.  and  showing  the  exact  variations  in  the  air  from  that 
temperature  which  is  at  all  times  most  congenial  and  sa- 
lutary to  the  human  body. 

The  difficulties  that  may  occur  in  the  introduction  of  a 
new  thermometrical  scale,  are  not  more,  perhaps  less,  than 
in  many  other  nmovations,  v:Z.  the  New  Style — the  New 
Chemical  Nomenclature,  ^'c. 

The  n:^echanical  method  of  graduating  this  thermometer 
is  thus :  tlic  freezing  and  boiling  points  of  water  having 
been  taken  in  the  usual  way,  the  freezing  point  is  to  be 
marked  30,  and  the  boiling  point  \  lO  ;  this  space  is  then  to 
be  divided  into  six  divisions,  or  parts  =30^  each,  and  the  0 
placed  at  the  tirst  division  above  30,  or  the  freezing  point ; 
the  scale  is, then  to  be  completed  by  marking  in  the  tenths 
above  and  below  0,  continuing  the  graduation  to  any  de- 
sired extent. 

Sir  Isaac  Newton,  vvho  I  believe  was  the  person  that 
ori2;inallv  fixed  on  the  freezing  and  boiling  points  of  wa- 
tcr7  cn.'/joh7tlu,  for  the  adjustment  of  a  thermometrical 
scale,  places. his  zero  at  the  freeziuir  point,  from  a  notion 
of  that  being  the  utmost  degree  of  cold ;  and  Fahrenheit, 
for  a  similar  reason,  placed  his  zero  afterwards  at  3-2  de- 
grees belov.'  the  freezing  point,   the  degree  of  cold  which 

he 
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he  had  produced  by  a  mixture  of  Ice  and  salt,  which  he 
at  that  time  bcHeved  to  be  the  greatest  degree  of  cold  in 
nature  *, 

There  is  no  scale  which  I  have  met  with,  which  seems 
to  have  been  founded  upon  the  principle  I  have  adopted  : 
thermometers  indeed  have  been  constructed  in  England, 
for  particular  purposes,  in  which  0  was  placed  at  what  was 
supposed  to  be  the  middle  state  of  the  air  in  this  climate  j 
but  this  principle  is  of  too  local  and  vague  a  nature  to 
merit  attention. 

I  know  of  one  objection,  only,  which  can  be  started 
against  the  adoption  of  the  alteration  in  the  scale  I  have 
proposed,  viz.  the  too  frequent  occasion,  as  might  be 
urged,  for  the  use  of  the  plus  and  minus  characters  ;  but 
the  fact  is,  that  in  a  scale  founded  upon  this  principle, 
there  is  less  occasion  than  ever  for  the  use  of  either  of 
them,  as  must  be  apparent  to  any  one  upon  the  least  re- 
fiection. 

For  meteorological  observations  this  scale  will  be  parti- 
cularlv  appropriate  ;  the  zero  in  this  instance  being  the 
mean  temperature  of  the  greatest  heat  and  greatest  cold 
experienced  in  the  hottest  and  coldest  climates,  collectively y 
as  well  as  in  the  temperate  climates f. 

At  Quito  in  Peru,  which  is  peculiarly  situated  between 
the  extremes  of  heat  and  cold,  tbe  temperature  of  the  air 
is  uniformly,  or  with  very  little  variation,  throughout  the 
year  at  62  of  Fahrenheit :  and  this  is  considered  to  be  the 
healthiest  spot  in  the  world  X- 

If  we  had  no  means  of  correcting  or  regulating  the  tem- 
perature of  our  apartnients  by  fire,  we  should  tind  a  few 
degrees,  \tz.  ten  below  the  point  of  62,  much  more  un- 
comfortable than  the  same  difFeience  aZ'ore  62;  and  in  a 
difference  of  thirty  degrees  from  that  point  the  cold  would 
be  intolerable,  in  the  first  instance;  whereas  at  thirty  ahovey 
no  considerable  inconvenience  is  experienced  :  but  the  dif- 
ference would  be  exactly  the  inverse  of  each  other,  were  it 

*  Sir  Isaac  Newton's  thermometer  was  constructed  in  ITOl,  and  Fah- 
renheit's m  17^4. 

f  In  some  parts  of  Africa  the  thermometer  rises  sometimes  up  to  112  alovc 
€2  of  Fahrenheit,  viz.  lT4,  and  in  some  parts  of  North  America  it  some- 
times sinks  to  1 12  le'.on-  62  of  Fahrenheit,  viz.  -50,  A  similar  circumstance 
takes  plact  in  the  temperate  or  middle  climates  ;  thus  in  F,ngland  the  ther- 
mometer rises  sometimes  to  12G,  and  sometimes  sinks  to  —  -',  viz.  a  dif- 
ference, each  way,  of  64  degrees. 

I  The  mean  annual  temperature  of  Quito  is  62;  and  the  utmost  hmits 
of  variation  throughout  the  year  are  from  three  or  four  degrees  l-duw  that 
ipoii:t,  to  as  many  degrees  above  it. 

D  d  2  not 
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not  that  tbe  hunum  body,  from  a  well-known  provi«ion  in 
the^nimal  oeconomv,  has  the  innate  power  ot  resisting,  or 
rather  of  diminishing,  the  efi'cct  of  extreme  heat  to  a  cer- 
tain extent. 

My  chief  object  in  the  pres^it  paper  has  been  to  inforce 
the  propriety  of  the  alteration  suggested,  in  the  place  of 
the  zero  in  a  thermometrical  scale.  With  respect  to  the 
titlfcst  nioiie  of  division  to  be  adopted,  I  have  preferred 
that  of  Fahrenheit,  for  the  reason  above  stated;  but  since 
the  mode  of  decimal  divisions  seems  at  the  present  time 
lo  be  aaininji  o^round,  I  have  exhibited  a  scale  of  the  centi- 
grade  division  likewise  m  the  annt^xed  table.    (SeeTab.  U.) 

It  will  be  apparent,  in  adopting  the  centigrade  divi- 
sion in  the  stead  of  Fahrenheit,  that  there  will  be  a  dif- 
ference, occasionally,  anH)unting  to  -}dof  a  degree,  between 
them  ;  but  as  the  three  leading  points  correspond  precisely, 
so  slight  a  variation  in  the  others  is  of  little  or  no  conse- 
quence ;  and  indeed  all  the  points  cannot  be  perfectly  ac- 
curate npon  any  uniform  scale  :  thux,  the  precise  point  at 
which  quicksilver  freezes  was  ascertained  to  he  —'  38  and 
-f-  of  Fahrenheit,  but  is  marked  at  —  3y. 

1  here  are  four  diBerent  proportions  of  the  scale,  which 
I  should  recommend  to  be  used  according  to  circumstances  ; 
viz.  Tst,  a  portable  scale  extending  from  —30  to  +30; 
2dlv,  one  for  ordinary  meteorological  use  in  this  climate, 
extending  from  —  70  to  -f  70  *  ;  3dly,  from  —100  to 
4- 150 1 ;  and  4lhly,  a  thern)ometer  of  coloured  alcohol,  ex- 
tending  from  —  ]  (32  to  -f  40  J. 

I  flatter  mvself  that  I  have  adduced  sufficiently  satisfac- 
tory reasons  for  the  adoption  of  the  scale  I  have  here  sug- 
gested;  and,  when  the  usual  prejudices  for  an  old  sy- 
stem have  subsided,  and  the  apparently  insurmountable 
difficulties  attending  the  introduction  of  a  new  one  are  con- 
quered, that  the  pne  I  have  now  offered  to  consideration 
will  be  admitted  to  be  perfectly  reconcileable  in  a  philoso- 
phical view;  convenient  and  useful  in  application;  not 
liable  to  be  affected  by  new  discoveries  or  fresh  theories  in 
future;  and,  in  short,  a  scale  dictated  as  it  were  by  nature^ 
for  universal  application. 

-*  A  local  scale  of 'this  kind  in  every  cHir  ate  would  be  particularly  usefuf 
in  the  place  itself,  ana  interesiing  every  where  else. 

f  The  freezing  poiiK  cf  quicksilver  upon  this  scale  is  —  101 ;  but  as  quick- 
silver ceases  to  measure  temperature  at  — 100,  thg  scale  of  a  quicksilver 
thermometer  may  terminate  there. 

I  Quicksilver  is  preferable  to  alcohol  for  thermometers,  as  far  as  its 
range  goes,  for  several  reasons  ;  but,  principally,  because  it  "is  found  to  be 
^lore  uniform  in  its  expansion  bv  heat  than  alcohol  or  spirit.  "     .' 
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p,  S. — Before  I  became  acquainted  with  the  clrcum- 
siance  which  induced  u.e  to  adopt  the  scale  which  I  have 
nciW  proposed,  I  endeavoured,  witli  a  view  of  placing  the 
eero  at  the  lowest  nauir^il  point,  to  obtain,  by  inierence, 
the  utmost  deiirec  of  nathvul  cold. 

In  order  to  ciitct  this,  1  formed  the  following  table, 
which  is  deduced  froni  Mr.  Kirvvaii's  table  of  the  mean 
annual  tetnperature  of  evtrv  latitude;  in  which,  of  course, 
the  latitudes  wiibin  nine  or  ten  degrc^js  of  the  poJe  were 
dediiced,  like  n-ine,  ca  inference  drawn  from  the  others: 
and  1  presume., by  comparing  the  results  in  this  table  with 
actual  observations  t:^  .::  as  the&e  i.ave  gone,  they  will  !:>€ 
found  to  accord  suttkiently,  to  show  that  the  principle  I 
have  adouted,  m  deducina"  the  results,  may  be  relied  on. 
(See  Tab"  I.) 

Hence  it  appears,  if  the  results  in  this  table  are  admitted 
to  be  correct,  that  the  scale  would  commence  at  68  de- 
grees below  the  present  0  of  Fahrenheit,  or  100  degrees 
below  the  freezing  point  of  water;  and  that  any  greater 
degree  of  cold  than  this,  which  already  has  or  may  here- 
after be  produced  by  art,  would,  alone,  require  the  minus 
sign. 

The  greatest  decree  of  artificial  cold  hitherto  upon  re- 
cord is  —91  of  Fahrenheit:  how  far  future  experiments 
may  carry  this  point,  or  whether  there  be  afaiitc  point  at- 
tainable by  art,  is  perhaps  impossible  to  say. 

Knowing  that  cojd  Is  produced  by  adding  ^now  to  alco- 
Jiol^  and  presuming  that  alcohol  is  the  last  hquid  in  nature 
which  would  freeze,  or  whose  power  of  pToducing  cold 
with  ice  reaches  to  a  lower  temperature  than  any  other 
substance,  T  formerly  entertained  a  hope  of  ascertaining 
the  ultimate  point  to  which  this  could  possibly  be  carried  ; 
but  partly  on  account  of  the  didBculties  or  such  an  under- 
lakinir,  but  more  especially  in  consequence  of  other  pressing 
avocations  which  dcrrivt  uie  of  the  opp- rtunity,  I  have, 
relinquished  my  intention,  at  least  for  the  present. 

1  tie  method  I  should  have  pursued  would  have  been  to 
have  foiiTied  mixtures  of  alcohol  and  nitric  acid,  increasing 
the  proportion  of  the  alcohol  as  the  temperatures  at  mixing 
became  lower;  finally,  using  alcohol  alone  with  snow, 
till  i  shoi^i.d  arrive  at  the  points  where  alcohol  itself 
ceased,  when  mixed  with  snow,  to  produce  cold. 

The  attempts  hitherto  made  for  ascertaining  what  is 
usually  calkd  the  natural  zero,  carry  that  point  so  ex- 
tremely low,  and  the  results  are  so  very  discordant  with 
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each  other,  that  any  idea  of  fixing  the  0  there,  I  shoulcf 
think,  must  be  entirely  relinquished. 

With  respest  to  the  freezinci  point  cf  mercury  being,  as 
has  been  suggested  bv  several  philosophical  |>ersons,  a  fit 
place  for  the  zero,  it  perhaps  ma\- be  sullicient  to  observe, 
that  this  would  be  adaptnig  a  seal'.'  of  heat  to  a.  particular 
thermometer,  instead  of  applying  a  thermometer  to  a  scale 
of  temperature. 

The  table  of  temperatures  applies  more  particularly  to 
the  difTerent  degrees  of  latitude  specified,  from  the  equator 
to  the  north  pole  in  the  eastern  hemisphere,  \\here  the  gra- 
dations or  diminutions  of  lieat  are  tolerably  uniform.  In 
the  western  hemisphere,  the  diminutions  of  heat  from  the 
equator  to  the  norih  pole  are  found,  from  causes  well 
known,  to  be  very  irregular  or  anomalous;  and  in  general 
the  cold  is  considerably  greater  on  the  same  parallels  of 
latitude  in  this,  than  in  the  eastern  hemisphere. 

From  the  equator  proceeding  towards  the  south  pole,  the 
diminutions  of  heat  are  found  to  be  tolerably  uniform  ;  the 
chief  difference  consisting  in  the  cold  being  somewhat 
greater  in  the  higher  latitudes,  on  the  same  parallel,  than 
on  the  north  side  of  the  equator. 

Notwithstanding  the  irregularity  as  to  diminution  of 
temperature  which  is  observed  in  the  latitudes  betweei> 
the  equator  and  the  polar  regions  in  the  western  hemi- 
sphere, and  the  difference  before  mentioned  on  the  south  of 
the  equator ;  there  is  cood  reason  to  suppose  that,  at  the 
poles,  as  at  the  equator,  the  variation  of  temperature  is  not 
considerable,  because  the  maxiynum  of  cold  (or  minimum 
of  heat)  is  at  the  poles,  as  the  maximum  of  heat  is  at  the 
equator  *. 

Hence,  although  every  latitude  between  the  equator  and 
the  poles  may  be  liable  to  considerable  anomalies  or  irrc- 
iTularities,  with  respect  to  heat  and  cold,  according  as  they 
are  more  or  less  exposed,  so  as  to  receive  the  currents  of 
air  from  higher  or  lower  latitudes  ;  yet  at  those  two  points 
where  there  is  only  one  of  these  causes  operating  upon  each, 
the  variations  in  the  temperature,  at  the  same  seasons,  in 
different  years,  may  be  but  small,  comparatively  with  the 
others,  particularly  the  middle  latitudes. 

In  latitudes,  therefore,  even  at  some  distance  from  the 

*  The  maximum  of  cold  at  the  poles  is  perhaps  mnre  comphte  thaa  the 
maximum  of  he<:t,  from  a  wel'.-known  cause,  is  at  the  equator:  viz,  the 
sun's  annual  path,  respectively  to  the  earth,  being  not  conjuied  to  the  Hue  <jf 
the  equator, 

poles, 
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poles,  (as  in  latitiules  at  some  distance  from  the  equator,) 
the  temperature  may  be  nearly  or  quite  the  same  as  at  the 
poles  :  thus,  at  Albany  Fort,  Hudson's  Bay,  N.  latitude  59, 
\V.  longitude  b-l,  the  thermometer  has  sunk  to  —50,  which 
is  the  greatest  degree  of  natural  cold  ever  observed;  and 
is  within  eighteenViCPTees  of  that  which  I  have  esiimat^d 
to  be  the  greatest  natural  cold. 

Table  I.. 
A  Table  of  the  Temperatures  of  different  Latitudes. 
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A/b/fl  bene.-r^A  is  the  latitude,  in  tenths  of  degrees,  from 
tlie  equator  to  the  p^ole.. 

B  is  Kirwan's  table  of  the  mean  annual  temperature  of 
€ach  latitude  in  A  :  the  heat  increasing,  but  in  a  diminish- 
mg  ralio^  from  the  middle  latitude,  viz.  45,  the  mean  an- 
nual temperature  of  which  is  57*5  to  the  equator;  and  the 
coJd  increasing,  but  in  a  diminishing  ratio.,  from  latitude 
45  to  the  pole. 

C  is  Kirwan's  table  B  reduced  to  the  nearest  whole 
numbers. 

D  is  the  greatest  cold  of  each  latitude  A,  deduced  bv 
subtracting  the  number  in  d,  from  the  parallel  number  ia 
C,  up  to  latitude  40,  and  from  thence  up  to  latitude  90,. 
sid'tracting  the  number  in  C  from  the  number  in  d ;  the 
first  producing  the  pJus  degrees^  and  the  latter  the  minus 
decrrees. 

£  IS  \ht  greatest  heat  in   the  shade  of  each  latitude  A, 

D  d  4  deduced 
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deduced  by  adding  the  number  in  e  to  the   parallel  num- 
ber in  C. 

F  is  the  greatest  heal  in  the  sun  of  each  latitude  A.  de- 
duced by  addmg  the  number  in/  to  each  of  the  parallel 
numbers  in  E. 

d  is  an  increasing  series  of  ninety,  in  number  corre- 
sponding with  the  degrees  of  latitude  from  0  to  90,  m  co- 
lumn A,  viz.  from  5  to  95. 

«  is  a  decreasing  series  oi'  ninCj  in  number  from  latitude 
0  to  90,  viz.  from  30  to  2] . 

y  is  a  decreasing  series  of  ?ii?iej  in  number  from  latitude 
0  to  90,  viz.  from  3.5  to  56. 

g  is  a  decreasing  series  o'inine  in  number  from  the  mid- 
dle latitude  of  43  up  to  00,  and  the  same  down  from  lati- 
tude 45  to  0—  latitude  45,  being  13. 

The  temperatures  marked  in  columns  D,  E,  F,  give  the 
temperatures  oi  ordinary  years  ;  in  order  to  give  the  defect 
or  excess  oi' ejctraordi nary  seasons  the  parallel  number  in 
g  must  be  subtracted,  or  added  to  either  of  the  columns 
mD,  E,F. 

Mr.  Kirvran  has  given  the  mean  annual  temperature  of 
every  latitude,  from  the  equator  to  the  north  pole:  in  this 
table  each  tenth  only  is  given,  but  the  temperature  of  each 
intervening  latitude  may  be  obtained  easilv  by  calculation 
from  those  given,  viz,  by  allowing  one-tenth  for  each  de- 
gree of  latitude,  in  the  columns  d,  e^J\  g. 

N.  B.  The  thermometer,  in  taking  observations,  is  sup- 
posed to  be  placed  at  about  3  or  6  feet  from  the  ground, 
and  perfectly  insulated  or  detached  from  any  body  which 
can  cause  reflected  heat,  when  placed  in  the  sun;  and  for 
observations  in  the  shade,  placed  in  a  north  aspect,  where 
the  sun  never  reaches. 

Hence,  according  to  this  calculation,  the  greatest  cold  at 
the  poK's,  or  ihe  greatest  natural  cold,  is  at  —68  of  Fah- 
renheit, or  100  degrees  below  the  freezing  point  of  water  ; 
therefore,  in  order  to  reduce  Fahrenheit's  scale  to  this,  68" 
must  be  added  to  every  degree  of  Fahrenheit's  abof^  the  0; 
and  for  anv  degree  lelow  the  0  of  Fahrenheit,  that  num- 
ber .must  be  subtracted  from  68. 

It  might  be  expected,  as  the  gradations  in  the  above 
table  are  uniform,  and  calculated  from  the  equator  to  the 
poles,  that  the  temperatures  in  this  table  should  correspond 
with  considerable  exactness  with  actual  observations  in 
every  instance;  but  it  should  be  recollected,  that  a  dif- 
ference must  occasiouallv   arise  from  various  causes,  viz. 

difference 
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difference  of  elevation;  vicinity  to,  or  distance  fronij  the 
seat;  the  intervention  of  mountainous  and  woody  c-oun- 
Iries,  intercepting  ihe  curriints  of  hot  or  cold  air,  horn 
lower  or  hicher  latitudes  ^  ;  difference  of  soil.  a>  to  it5 
power. of  absorbiii^,  accuniulatirig,  cr  refiecKng  heat,  Sec. 
AH  of  which  irregularities,  however,  it  nught  perhaps  be 
possible  to  calculate  and  allow  for. 

From  the  equator  to  23-  degrees  on  each  side  of  it,  the 
progressive  variation's  in  temperature  differ  somewhat 
from  the  other  latitudes  ;  this  is  allowed  for  in  llie  columns 
of  ihe  mean  annual  temperatures,  and  likewise  in  ihc 
thrie  succeeding  columns,  uhich  may  be  coiisidered  as 
emaciations  from  thit:  first. 

I  shafT'  now  conclude  bv  presenting  the  following  Table, 
{see  next  page)  which  exhibits  a  compsrativc  view  of  the 
scale  of  Fahrenheit's  thermometer  with  mine. 


Exphmation  of  the  four  Columns. 

Nbta  bene. — A  's  my  proposed  scale,  iiaving  the  zero  at 
mean  tempefatu'-e.  -      — 

B  is  Faiirenheit's  scale. 

C  is  the  centigTade  nieasnre^Tad^pted  to  column  A. 

D  is  my  form.er  scale,  having  liie  zero  at  the  point  I 
have  estimated  to  be  the  greatest  natural  ccid. 

The  four  additional  pumts  ittarkfd-».iiii=  *  arf  appropriate 
to  this  climate,  viz.  the  greatest  decree' of  cold.  'Ah-ch  was 
observed  on  the  morning  v)f  DcLrmber  55^  179o:  and  the 
two  greatest  degrees  of  ksat,  viz.  \n  'he  shade  and  ui  the 
S7in,  obser\'ed  in  the  attcrnoon  (t  Jul\  13,  18US. — The 
temperature  qf's^^irinc^^  means  oi  i.tn.\TT)ii-^bt  ( fins f ant  tem- 
perature f)f  ordmary  (nnmediated)  springs,  which  in  all 
climates  corresponds  pretty  exactly  Uith  the  mean  annual 
temperature  of  the  place,  v.h  ch  in  Ltmdu:;  is  .51 -9. 

N.  B.  Thermf)meters  have  a  point   marked    temperate, 
viz.   at   56  of  Fahrenheit;   but  57^  i?  ihe^mfddle  pvint  oi 
the  scale,    that  beiug  the  mean  annual  ten;  craturc  of  lati- 
tude 43.  RiCH.ARD    vV  AI.KER. 
Oxford,  IVIay  31,  1810. 

f  Kence  it  follows  that  in  islands,  particularly  s'nnfl  fWa^fi*,  surrounded 
by  a  large  extent  of  sea,  the  winters  are  t<ir  /.-/•,  and  the  summers  colder , 
than  on  continents. 

\  The  winte-s  in  those  parts  of  North  America  which  have  been  culti- 
vated, are  much  less  rigorous  no-.v  than  fu'-merly,  pri.nc'nallv  -in  conse- 
quence of  the  de:^t^oying[  of  forests,  &c.  whicli  preserii:  several  sources  of 
cold,  amoxigst  which  evaporaiion  is  no  incoiisitierablc  one. 

Table 
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Table  II. 
A  Table  of  the  most  essential  Points  in  a  Scale  of  Heat, 

W.  F.  W.        W. 

4-  150  ^'^'^^^^ 4-212.  .-f  100.  .  .SSO 

Boiis. 

4-114 ^^ 4- 176... +  76... 244 

^     *         Greatest  Solar  ,    ,  ^/.  ,      „  ,«. 

4-64 — rj ^^—-r-z 4- 126.  .  .4-43  ..  .194 

^  Heat  in  England.  ' 

Fever 
+  50-r jjSr +  112...i33..  .ISO 

+  3<' TKSr +08. ..  +  24. ..166 

•_GreatenStu^     +  92  .  .  .  +  20  .  .  .160 
Heat  in  England. 

*  .  Summer  ,   mc  ■  «         -i  a  t 

+  ^* K^::!: ^  4-76. ...4-9. ..144 

O .p    ^^^'"      4-62. ...4-0. ..130 

remperature.  '  ,■-     ' 

-•«  *         TemDerature  .    ^^  _  ,  _^ 

—  30 — r^-. — F — r-:T-    4-52         —7.. .120 

of  Springs  in  Fngland. 

Water 
-30 U^^. +32        -20... 100 

in  England. 

-101 Qf^^^--^     ^ 39  _67        29 

Freezes. 

_,_  Greatest  Natural 
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LXIII.  On  the  Properties  of  Furze  orJJ'hlus,  By  Majur 
3pencer  Cochraxe,  of  Muirfield-Home,  rieur  Had- 
ding  Ion  *. 

Sir,  J.  HE  Society  having  honoured  me  by  publishing  ijii 
their  25th  volume  mv  communication,  stalinir  the  advau- 
tages  arising  from  the  cuhure  ot  poppies,  and  I  hat  seven 
ounces  of  fine  salad  oil  were  furnishtcl  by  expression  from 
two  pounds  of  the  seed  ;  T  now  beg  leave  lo  add,  that  1  am 
informed,  considerable  quantities  of  poppy  seeds  have  t>eea 
lately  bought  up,  in  different  parts  of  the  country,  and  the 
expressed  o\\  from  them  sold  at  the  price  of  Florence  oil; 
and  that  e.nulsions  made  from  poppy  seeds  answer  in  evcrv 
respect  the  purposes  of  those  made  frouj  almonds. 

The  folknvino;  communication  may  })erhaps  he  deemed 
worthy  the  notice  of  the  society;  it  rehites  to  the  use  of 
Whins  or  Furze.  Its  utility  as  food  fortralt-ehas  been  long 
known,  though  probably  not  sufficiently  appreciated;  but  as 
a  medicine,  1  never  till  within  a  few  years  b.card  or'  it.  My 
information  was  first  received  from  a  gentleman  who  has 
been  an  officer  in  the  army,  a  friend  and  relation  of  mine  ; 
he  is  seventy-five  years  of  age,  and  in  go(>d  health,  and 
what  he  says  may  be  depended  upon.  In  October  1S06, 
he  informed  me  that  his  sight  had  been  much  strengthened 
by  drinking  an  infusion  of  whin  or  furze  blossoms,  dried  in 
the  sun  in  summer.  The  infusion  is  made  from  a  tea-cup 
full  of  the  blossoms,  in  a  tea-pot  in  the  uianner  of  tea,  and 
the  dose  half  a  tumbler  at  night ;  ,.that  he  never  had  a  cousb 
since  he  first  used  it,  which  was  fifty  years  ago  ;  it  actslis 
a  diuretic,  and  by  perspiration,  and,  when  the  dose  is  in- 
creased, promotes  sleep.  In  October  1808,  he  informed 
me  that  he  still  continued  the  use  of  the  whin- tea,  that  he 
had  no  cough,  and  ihst  his  skin  was  iemarkably  fine  and 
^off,  which  he  attributes  to  its  use. 

I  have  also  used  the  whin  blossoms  with  good  effect  mv- 
self,  and  can  safely  recommend  thtm. 

My  friend  supposes  the  young  shoots  of  furze  may  an- 
swer if  the  blossoms  cannot  be  got  ;  he  informs  me,  that 
when  an  epidemical  cold  came  from  Germanv,  auddeAtroved 
many  horses  in  England,  the  east  wind  continued  six  wec'ks, 
and  the  iniectiun  came  over  to  Irekuu),  where  he  had  the 
pare   of  a  troop,    in  so  poor  a  villaL^e  that  lie  could   a-et 

*  From  Traiisa'f'wns  of  the  Sad  ly  fur  the  E.icoura^eiKe.'U  of  Ai-ls^  Manu/ac- 
ti^rcSfUad  Cuminciu,  for  ]£09. 

neither 
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neither  bran  nor  malt 'for  mashfs,  which  were  ordered  for 
the  horscs  with  sulphur_,  after  bleeding:  That  he  or<iere<i 
the  men  to  cut  furze,  and  ordered  them  to  give  it  to  the 
liorscs,  after  ihey  bad  beat  it  well  on  the  pavt-nient :  that 
al  first  they  had  to  n.ix  it  vMih  oats,  but  that  in  two  "days 
the  horses  devoured  it  like  clover.  That  by  these-  means 
he  recovered  ihetn  ail,  though  every  pther  troop  lost  two  or 
three;  ar.d  that  his  was  ilie  only  troop  in  good  condition 
at  the  review.      I  remain  with  esteem,  sir, 

Your  sincere  and  humble  servant, 

Mmrfield,  Jan.  22,  18C9.  SPENCER    COCHRANE. 

To  C.  Taylor,  M.D.  Sec. 


LXIV.  Additional  Olservctions  Jor  the  Purpose  tjf  ascer- 
faining  the  Falue  oj  groiuing  Timber  at  different  and 
distant  Periods  of  Time.    By  Ah\  CHAiiLosW'AiSTiiLL, 

of  High  Heller::,  London  *. 

Sir,  Xn  the  Society's  last  volume,  under  the  head  of  Agri- 
culture, are  some  tables  and  observations  of  mine,  on  the 
growth  of  timber  t;  and   I  have  given  one  instance  of  six 
acres  of  very  bad  land,   plantedwith  Scotch  firs  under  my 
directions^  which  at  29  years  growth,  and  at  the  small  price 
of  Is.  a  foot,  had  paid  the  ouner  bl.  per  acre   per  annum 
compound  interest.     My  motive  in  communicating   these 
tables,  observations  and  facts  to  the  pub'ic,  was  to  promote 
the  planting  of  inferior  and  almost  useless  soils,  in  order 
to  obtain  from  them  timber  of  our  own  growth,  sufficient 
for  at  least  many  of  the  purposes  for  uhicb    foreign   tim- 
ber   is    imported  at    an    immense   annual    expense.       For 
instance,  much  of  such  inferior  soils  'a  ill  be  found  on  Con- 
nock   Heath   in   Staffordshire,    on    the   moor  lands   in   the 
north    of  that  county,  and  on    the  moc^rs   in  Derbyshire, 
Yorkshire,   and  northwards  to  Scotland,   also  on  Bag?hot 
Heath,  Salisbury  Plain,  the  heaths   and  wastes  in  Sussex, 
Hampshire,  and  Dor"5etshire,   and  in  many  other  counties 
in  England,  and  also  in  Scotland  and  Wales.     In  that  pa- 
per I  suggested,  that  information  of  very  great  value  on  the 
subject    of   planting,  mi^ht   be  obtained  from  noblemen 
and  gentlemen  t:)  whom  the   Society  had  given  medals  and 
premiums  for  planting  trees,    if  (hey  would  communicate 
to  the  Society  their  subsequent  observations  on  such  plan- 

*  From  Trar.saciwm  of  the  Society  for  the  Encouragement  of  Arts,  Manufac- 
tures, end  Commerce,  for  1P09. 

+  Se?  Philosophical  Magazine,  vol.  ixxiii. 

lations) 
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fations  ;  but  it  is  to  be  regretted  that  the  Society  have  not 
yet  received  anv  communications  on  the  subject. 

I  have  been  soUcited  to  repubhsh  mv  tables,  &c.  b\* 
difTerent  (rentlenien,  who  I  have  reason  to  believe  are  very 
competent  to  judire  of  them,  and  I  have  in  consequence 
several  additional  tables  in  forwardness  vvirh  this  view;  but, 
previous  to  such  publication,  I  wish  to  be  furnished  with  a 
great  variety  or  facts  as  to  the  growth  of  timber,  and  the 
management  of  plantations ;  and  I  shall  feel  n)uch  obliged 
to  any  persons  who  will  have  the  goodness  to  send  me 
their  observatior.s  and  statements  of  facts,  respecting  the 
growth  and  management  of  plantations  ;  or,  if  tliey  prefer 
It,  they  n\av  scud  tliem  to  you  at  the  Society  of  Arts,  Sec. 
The  names  of  those  who  send  such  statements  will  be  either 
given  or  suppressed  as  mav  be  requested. 

I  v/ill  recapitulate  nearly  in  the  words  of  mv  former  com- 
munication, several  particulars  on  which  information  is 
wanted.  It  would,  for  instance,  be  desirable  to  have  the 
nature  of  the  soil  and  under  strata  described,  on  vvhiclf 
plantations  have  been  made;  its  value  per  acre;  the  mode 
in  which  it  was  prepared  for  planting;  the  sorts  of  trees 
planted  thereon,  and  which  of  them  were  found  best  suit- 
ed thereto;  the  distances  at  vkhich  iIjC  trees  were  first 
planted;  at  what  periods  thev  Vvcre  thiiuied,  and  how  many 
cut  out  at  each  thinnino- ;  and  their  measure  and  value  ;  the 
present  height,  distance,  measure  and  value  of  the  trees 
now  growing  on  an  acre;  what  distances  are  found  most 
advanraa'fcous ;  also  to  what  proportion  of  their  heichl* 
thev  should  be  pruned  up,  and  the  best  and  most  expedi- 
tious mode  of  performing  the  operation. 

Ghseat  loss  is  frequently  sustained  bv  omitting  to  thin 
plantations  properly,  and  indue  time,  but  I  am  not  in  pos- 
session of  facts  to  calculate  v.ith  accuracy  what  thii  loss 
mav  be;  I  will  however  venture  to  give  a  short  stateuient 
of  some  calculations  I  have  made,  as  to  the  loss  that  would 
now  be  sustained  bv  letting  trees  grow  to  a  great  age. 

In  Miller's  Gardener's  Dictionary,  it  is  stated  that  in  a 
fall  of  oak  timber  in  Lord  Bagnt's  woods,  Mr.  Marshall 
counted  the  rings  of  one  tree,  which  wassound  at  the  butt, 
and  found  the  number  to  be  about  ^200.  Its  bole  was  22 
feet  long,  and  103  inches  in  circumference  in  the  middle. 
Its  contents  110  feet,  which  at  2^.  amounts  to  ll/.  I 
think  it  was  last  year,  that  a  fine  sound  oak-tree  was  cut 
down,  between  Shrewsbury  and  Oswestry  in  Shropshire, 
of  300  years  of  age,  and  sold  by  auction  for  b'-lL  5s. — And 
under  my  direction,  many  oak  trees  were  cut  down,  some 

year:} 
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vears  ago,  that  could  not  be  less  than  300,  and  some  of 
tiiem  probably  400  years  of  age,  and  even  more.  In  Hnn- 
ter's  Evelyn's  Silva  is  given  the  circumference  of  10  trees, 
and  not  one  of  wliich  was  probably  less  than  300,  and  some 
of  them  probably  1000,  vears  old. 

Lord  Bagot's  tree,  of  500  years  old,  ah:)ve  mentioned^ 
wouldj  at  the  [iresent  price  of  S/)'.  a  foot,  be  worth  16/.  10?. 
Supposing  that  3s.  a  foot  should  continue  to  be  the  price 
of  oak-timber  for  the  next  eoo  years,  we  will  inquire 
what  sum  might  be  raised  by  srrowmg  four  oak-trees  in 
succession,  upon  the  same  spot  of  ground,  each  tree  to  be 
cut  down  when  50  years  of  age,  and  that  their  boles  should 
be  of  the  same  length  as  that  of  Lord  Bagot's,  viz.  22  feet. 

I  fix  on  fiftv  vears  of  age,  as  being  convenient  for  mv 
calculation  ;  and  nearlv  the  most  profitable  period  at  which 
to  cut  dou  n  trees  of  22  feet  bole,  which  have  grown  at  the 
medium  rate  of  one  inch  in  circumference,  and  J  2  inches 
in  heiirht  annually. 

After  iis  5 2d  year,  such  a  hole  ceases  increa>ing,  after 
the  rate  of  5  per  cent,  per  annum  *  :  but  the  whole  tree,  in- 
cluding the  top  part  above  the  bole,  may  continue  increas- 
ing after  that  rate  untd  its  6lst  yearf. 

I  do  not  fix  on  50  years  of  age  as  being  the  most  profit- 
able aa;e  at  which  to  cut  down  trees  ;  probably  60  or  70" 
years  of  age  would  in  some  instances  be  preferable.  Sup- 
posing an  oak-tree  has  increased  as  above  mentioned,  its 
bole  of  22  feet  would,  at  50  years  of  age,  measure  3^ 
inches  ui  circumference  at  the  middle,  and  one-fourth  of 
ihis^  namely  O^-  inches,  squared  and  muliiplied  into  22  feet, 
its  length  gives  14  feet  6  inches  for  its  contents,  which  at 
'ds,  a  foot,  its  present  value,  amounts  to  2/.  35.  6d.  Sup- 
pc-sins:  2^.  3s.  6d.  to  be  the  value  of  each  of  the  four  treer 
of  50  years  of  age,  grown  in  succession  upon  the  same  spot 
of  ground,  in  the  period  of  200  years,  we  will  calculate 
to  what  the  three  first  trees  would  amount,  if  their  value 
was  placed  out  at  compound  interest,  for  the  respective 
terras  of  150,  of  100,  and  of  50  years. 

^.  5.  d,  £.     s.  d, 

2  3  6  Accumulating  during  150  years,  at 
5  per  cent,  per  annum  compound 
interest,  will  amount  to  -        3,260     0     O 

5     3     6     Accumulating   as  ab()ve  for    100 

years,   would  amount  to         -  2S6     0     O 

♦  See  Table  12  cf  a  bole  of  24  feet,  in  the   Cfcih  volume  of  the  Society's 
Transactions,  pageb'S. 
'  +  See  n^y  first  Table  in  ditto,  pnge  49. 
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^36     Accumul.iting    as    above   for    50 
vears,  will  amount  to 
Add  the  value  of  the  tree  to  be  cut 
down  at  the  end  of  200  years 

Total  amount  in  200  years      — 

And  carrying  forward  this  calcu- 
lation, the  total  amount  of  the 
produce  in  300  years  would 
amount  to  —  ^.4  72,409     0     O 

In  former  times,  when  the  value  of  oak-woods  was 
estimated  by  the  number  of  hogs  their  acorns  would  fat- 
ten, the  great  age  of  trees  would  be  of  small  consideration; 
but  in  the  present  limes,  I  am  persuaded,  that  if  gentlemen 
\\  ho  have  many  trees  standing  of  the  age  of  150  vears  and 
upwards,  would  give  this  subject  its  due  consideration, 
they  will  be  aware  of  the  immense  loss  to  which  they  are 
voluntarily  subjecting  themselves. — And  this  great  loss  is 
much  to  be  regretted,  in  a  political  point  of  view,  esoe- 
cially  as  the  produce  of  this  island  is  insufficient  for  its 
necessary  consumption. 

My  motives  for  troubling  you  with  this  hasty  production 
are,  to  promote  the  good  of  the  public,  bv  endeavouring 
to  persuade  gentlemen  to  bring  forward  v/ell  ascertained 
facts,  respecting  the  most  profitable  management  of  grow- 
ing tin]ber  trees,  and  to  induce  them  to  nivestigate,  with 
accuracy,  this  very  curious  and  important  subject.  If  vou 
think  it  is  likely  to  have  those  effects,  I  shall  thank  you  ta 
lav  this  paper  before  the  Society  of  Arts,  Sec.  for  their 
consideration. 

I    am,  sir,  your  obedient  servant, 

No.  99.  High  Hclborn,  ChaRLES    WaISTELL. 

Oct.   1309. 


LXIV.  A  Li^l  of  about  Five  Hundred  CoUieries  in  and  near 
to  Derbyshire,  Bi/  Mr.  John  Farey,  Mineralogical 
Surveyor, 

To  Mr,  Tilloch. 

Sir,  1  INCLOSK  a  list,  of  such  collieries  as  T  have  either 
visited  or  obtauicd  informaiion  concerning,  in  the  course 
of  my  recent  examination  of  the  county  of  Derbv,  and  the 
borders  of  the  seven  adjacent  counties.     Should  you  deem 

the 
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Ae  same  worthy  of  a  place  in  your  Philosophical  and  Gecr* 
logical  Magazine,  ii  may  be  proper  to  observe,  that  the 
»an\es  of  ihe  places  in  the  first  column,  are  not  always 
those  of  the  parish  in  which  the  coal  works  are  situate^ 
but  of  the  ncartst  or  most  convenient  place,  aiiown  in  ge- 
neral maps,  by  which  to  refer  to  the  precise  site  of  the 
collieries.  Also,  that  n>any  of  thestj  works  are  now  dis- 
continued :  yet  as  m  almost  every  instance,  more  of  this 
valuable  mineral  remams  still  ungotien,  in  or  near  to  the 
san^e  spot,  the  recording  of  all  places  where  coals  have  at 
any  time  been  worked,  seems  an  object  of  some  im- 
j>ortance.  In  the  report  cm  the  county  of  Derby*  which 
I  am  at  present  employed  in  preparincr,  for  the  Board  of 
Agriculture,  I  intend  to  give  in  one  alphabetical  list,  the 
bearinos  and  distances  of  each  of  these  collieries,  from  the 
towns  mentioned  in  the  first  column,  with  the  particular 
place  in  the  series  of  strata  to  which  each  colliery  is  to  be 
referred,  as  far  as  I  am  able  in  the  present  instance  :  the 
collaline:  of  the  great  mass  of  information  which  I  have 
been  favoured  with,  from  the  several  coal- masters,  and 
their  ao;ents  and  workmen",  being  yet  unfinished,  as  well  as 
the  reexamination  of  some  parts  of  the  interesting  coal- 
fields, v\ithin  the  limits  of  my  intended  map,  in  districts 
where  the  alluvial  coverings,  the  iaidts  and  stupendous  dis- 
locations of  the  strata,  have  presented  great,  but  as  I  trust, 
not  insuperable  difficulties,  to  the  con)plete  elucidation  of 
these  highly  important  strata.  In  the  report  I  shall  di- 
stinsnish  such  of  the  above  collieries  as  now  are,  or  recently 
have  been,  in  work.  Where  no  county  is  mentioned  to 
the  ptaces  in  the  tirst  column,  Derbyshire  is  to  be  under- 
stood ;  in  which  county  I  tind  the  coal  strata  or  measures, 
distributed  over  not  less  than  190,000  acres  of  its  surface! 
T  shall  esteem  it  a  great  favour,  if  proprietors  of  estates,  or 
others,  who  happen  to  be  possessed  of  correct  accounts  of 
the  sinkincrs  or  measures  at  any  of  the  Collieries  belov\,  in 
documents  to  which  I  may  not  have  had  vaccess,  or  respect- 
ing any  ancient  collieries  within  these  limits,  which  may 
have  eluded  my  inquiries,  liiat  tliey  will  communicate  co- 
pies of  such  particulars  (addressed  as  below)  as  soon  asf 
convenient;  care-"ul!v  dislingishing  ihe  bearing  and  di- 
stance from  one  at  least  of  the  above  places;  the  time  of 
ceasing  to  w^ork,  old  collieries,  if  known,  &c.  The  borings 
or  siukiuiTS,  where  trials  to  any  depth  have  been  made, 
whether  successful  or  not,  would  be  alike  acceptable,  such 
being  the  niaitrials  from  which,  principally,  a  correct  ac- 
count 


K'ames  oj  Collieries  in  and  near  Derhjshire.  433 

count  of  the  subterranean  geography  of  the  district,  or  the 
Knowledge  of  us  strata^  is  to  be  drav.'n. 

I  am^  sir^ 

Your  obedient  servant, 

12,  Upper  Crown  Street,  We^t-  i  ^ 

minster,  June  3,  1310.  JOHN  r  AREY. 

Places'  Names.  K,^,,  ^^  Collieries. 

fAIfreton,    Four- Jane  -  ends,    Green- 
jic   ,  lnll-1  ine.  High-field-lane,  Nether- 

^'>^^^^^ <       B.rchwood,  Oakerthorne,  Kiddins, 

Svvanwickgreen,Swanwick- delves, 

J.J.1     ^    1    ry      ,  ^     ^^-'mercotes,  Somercctes-furnace. 
Ashiy  de  la-Zouchy\   ., 

Leicestershire .  „  f  ^'^^"  grange,  Southwood. 

^^^jover Alton,  Birkin-Iane. 

Ashton-under^ine,   f  Car- lane,      Cricketv,     Fairbottom, 

Lancashire    ....\      Hays,  Hurst-brook,  Knoll. 

fBiggmg,    Conduit-raoor,   Fox-Ears, 

j^slon,  Yorkshire  .  .<       n-^]''"  (''''  Casteven  or  Kesteven)* 

]       I^Jdgeon-bridge,   Aston- common, 
L     owallow-nest. 

.,,      7./V,  .  r  ^^^^^rcliff  -  common,       Brioht  -  ^ide 

L     Washford.  ^      ^ 

Aivsuorth,  Notts,       A.vsuorth,  Newthorpe-common. 

fBarlborough  -  common,  Beighton  - 
Barlhorough  ...  J  ^^^^'  Hazlewell,  Wesifield",  Km- 
••^       taker,      Pebley-lane,      Spmkhill - 


common. 


f  Barlow-common,     Cutthorpe,     Far- 
^^'■^^^' \      la"e,    High-ash,   Sudbrook,   WiU 

(,     ders-sfreen. 
Barnsley,  Yorks...     Gober-hall. 

^""'^''f Baslow,  Chatsworth  old  Park. 

Jdeaudesert  -  Park,  '\  ^^ 

Staffordshire  . .  ./  Egerton-  wood. 

^^^My '  Bceley-moor,  Harwood-Granee. 

Beighton Berley-moor,  Nether-ficld.     " 

fBelpcr-gutter,  Belper-lane-cnd,  Eel- 

Belter J       F^     Town,    Bent,      Chevin-side, 

^      Daily-gutter,  Hoppingr  hill,Open- 
t     wood-gate,  Swinnev. 
Biddulph,  Staff. . .  i  BJ^^ulph  -hall,     Crabtree,     Childer- 
^    '       ^^        I     play,  Falls,  New-Pool. 
VqI.  35.  No.  146.  June  1810.  Ee  Bih 
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Bill'Groiigh,  Notfs.      Bllborough,  Holly-wood^  Nuthall. 
Biackfordby,  Leices,    BlackFordby,  Norris-hill. 

Blackwell Blackwdl,  Dimmings-dale^  Newton. 

Boldersfone-chapeLl  c.     i    u  -j 

Yorkshire  ...... r'°'''-^"^^^- 

Til  jPalterton,      Shuttlewood  -  common, 

f      Stanfrey. 

Boothorpp,    Leice5-1  Little -won  h^  Milk-hill,   Sweet-hill- 

iershire f      oak. 

'^  KSi^J!?.'!. .}  "^^Sen-field,  Holes. 

T>  •    •     .  /l^riminaton,  Briminorton-raoor,  Hol- 

I     Jingvvood- common,  Wildens-mill. 
Biixton .,.......,     Goyte-moss,  Thatch-marsh. 

Calke Brians-coppv\ 

Chapel-en.le- Frith  /B«|f^vonh/  Cowpasture,    Fernylee, 

^  (^     SliaMcross. 

rii   ^  1  rr  f Chapel-town,     Heaslev-P?rk,     Par- 

-ri   L  L'  \      kt as-wood,    Smithy- wood-engine, 

..•..».  ^     Thomclift'. 

rDelph-house,  East-wall,  Eaes,  Mov- 

Cheadale,  Staff. . .  <     berley,    Shaw     (or  Sham),    Shaw, 

(^  ^^"oodhead. 

i^7  jjT  4^        ci  /r     f  Crovvn- point,    Cnnsal-vvood,    Nevv- 
Cheddleton.  Staff,  A        .    j    ci    ir  1  mt-  ♦! 

^       ^      \      stead,  Shafferlong,  Wetley-moor. 

Ash-gate,  Boythorpe,  Chestcrfield- 
town*s-end,  Chesterfield- I'urnace, 
Ca'ow,  Dunston,  Grass-lnll,  Hady, 
Hasland,  Lutle-common,  Louns- 
ley-green,  Moor-top,  New-Bramp- 
ton,  Newboid-common^  Newbold- 
iield.  Stone-gravel,  Tapton,  Wal- 
ton, VVmgerworth-park,  Vv^ingcr- 
worih-'turnace. 

rih      1   c      1  /  Gresley,   Greslev-hall,    Round-hole, 

L.tiurcii'^'-eswij  . , .  |      \Voodwards.  " 

Cloivn Clown. 

ri  J  .  \  i^-enty-field,     Ctxlnor     nether-park, 

I      Codnor  upper-parK. 
Cole-  O/foTi^Le'ieest.     Cole-Orton,  Lount  new,  Lount  old. 
O.^iisl'orci.'gh,  Yorks.  Conishorough,  Dennaby, 

Coisallf  Notts Cossall,  Robinets. 

Cncli Plaistow-Green. 

Bale-Ahlley /  °  p- ;;'^,^J">''     ^'^'      ^''''"  '  ""S' 

Derd'y 


Chesterfield  , .  . . .  .^ 
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p.    J  rDenby_,  Denby  ball,  Roby  east- fields 

J \      Roby  west- field.  Smithy-houses. 

T\iL  c.  ^-'  Dilhorne,      Parsons  -  field,    Swetley 

Dilhorne.  Stan.   . .  /t  n 

^       ^  (Lowes). 

"Allington,   Bank-end,    Diglee,   Fur- 

nidPii    Chp^mP      J      nace-cIough,Gee,liag-bmik,Hoo- 
Disleij,  UhesUiie.  .<       j^^^^^  -^yme,  Lyrne-park,  Norbury, 

L     Poynton,  Red -acre,  Worth. 
Dore Dore,  Ringing-low-bar. 

rApperknovvl-common,    Cole- Aston, 
DroTiJield <       Dron  field,      Hill -top,      Ounston^ 

V.     Slubley,  Woodhouse. 

rDuckingfield,     Dunkirk,     Flowery- 
Duckiiig field,  Ches.<       field,    Hough-hiil,  Newton-moor, 

t.     Rabbit-hole,  Score-wood. 
7^     7         ,      /7      X  r Adelphi-furnare,  Duckmanton-com- 
Duckmantoii  (long)  |     ^^^^  Middle-Duckmanton. 

Eastwood,  Notts.  .  \  Ee|g«rlee,  Brmsley  new,  Briusleyold, 

■*  1^      lL?vStwood. 

Eccleshall  Barlow,  "^  Grey  -  stones,     Mill  -  house,     Moss^, 
{in  Sheffield,)        t     Smelting,     Trap-lane,     Whitley- 
Yorkshire  ......  J      wood. 

rArbor-l2nds,Bole-hill,Braniley-mnor, 
Eckingfon  ....... s       Coldwell,  Eck-ns^n,    High  lane^ 

(^     M 0 s sbo ro u ^h- m  > i^- .' ,  Tro way. 

f  Birchen -booth,     Bkick  -  clough    Tor 

-EM    L    /'      Ai  ^  !  Beat),  B. Lie-hill?,  Chiii.  Dane-head, 

rlasn   (in  Alston-     \  y\         .u  r\    ^     a  \.\\\     r'^M 

vf  /^\    c#  ^  ^  Dane-tharn,   Diamond-nill,    (joicl- 

Jieia),  btajj- I  ^j^^.^_      i^^^j^     })arrow,     Notbury, 

l^  Pennv-ho  e,  WKiteshaw. 

■^    A        n.   /r     7  >    CCloucrh  head,    Foxton-wood,     Stile- 
p  ox  ton,  Siaffordsk.  i      ^i     .- 

Full Lvood' Chapel,     \  q, 

Glossop Combs,  Simondley. 

Greasl'orough,  "\  Cinder-hill    (or  Middle-field),    Haw- 

Yorks J       wood, 

Gruasley,  Notts.   . .     Beauvale-abby,  Greasley,  Limes. 

r^^allyfield,  Gked'ess-common    Hans- 
Hansworth,  Yorks.  i.       worth,       Hanswovth  -  woodhouse, 

(,     Intake,  Orgrave,  Woodthorpe. 
Hartlv.ll^  Yorks.  , .     Woodhall-moor. 

Hartshorn Gosley-waste,  Hartshorn. 

Hathersa^e  ......     Stan  age-pole. 

Ee2  Bay- 
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50ft/  '  >Aspinshavv,  Burn'd-edgu,  Moor-top. 

Heacre  ..      .    /  Hcage,     IJeage-bent,     Morley-park, 

^     1      Town-field. 

XT  „  .^^  J  Aldercar,    Heanor.    Langley.   Milii-. 

\      Iiay,  Shipley. 

Heath Heath,  High-house. 

Heather^  Leicester*      Heather. 

Hlgham High  am. 

Holbrook Hoi  brook. 

Holmesfield   ......     Bank,  Saltcr?-sitch,  Thick  wood. 

TT      7  i  Harsley,  Horslev-woodhouse,  Slack- 

i^^^'^'-^y I      fields. 

Hyde-Chapel^  j  Broom  steer,     Denton,      Hyde-lane, 

Cheshire [      Werneth-low,  VVoodley. 

jj,  f  Cotmanhay-wood,  Ilkeston,  llkeston- 
\      common.  Little- Hallam. 

rh.fnne    Staff-'  f  Crow-guttcr,     Hay-house,     Tpstone, 

ipstone,  btaj; 1      ^^^^^^^^  Nether-field. 

rGander-lane,     Killaiuarsh,     Nether- 
Killamars^L ^       moor,  Killamarsh  old-delpli.  Over- 

\_     thorpe. 
Kimheriuorth,  J  Blackburn-bank,   BraJgate,  Kimber- 

Yorks \      wcith.  Meadow-hall. 

rFro^hall,      Ginstone,     Hazles-cross, 
Kingsley,  Staff.   ,  .<       Hodge-hay,   Jack-elm,    Kingsley- 

\_     bank,  Lees,  Rake-edge,  Ross-bank. 

(^Blake-low,    Bollington,     Cliff-bank, 

I     Easiborough-lane,  Hurdsficld,  Mac- 
Macclei/ield,  Ches,  <{     cle.-.field  -  common,    Riley  -  cloiigh, 

I     Shrigley-fold,    Suanco,    Throtles- 

'^    nesi. 
Mar  pie- Chapel,  Ches.  Brabins,  Chapel-house* 

Matlock Lea,  Lumsdale,  Tansley-green. 

^y.      ,  f  Doniathorpe,    Measham,   Meashan> 
\      fields,    Oakthorpe 

rBore-lane,   Broadhurst-edge,    Comp- 
Mellor  {i?i  Glossop) -^       stal-bridge,    Ludwor.th,    Old-halL- 

V.     wood,  Shaw-hay. 
Mexlorough,  Yorks,     Mexborough. 
Morley Moriey. 

Mossier,    lancash     i  King-bank,    Park,    Rotches,   Scout- 
mossiey,  iMncasn.    ^      ^^^^|j   ^Vndy-bank. 

Mot  tram,  Cheshire,     Hague-bank,  Hill-end,  Hodge-haH. 

Newall 
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{Bretby,  Hall-fields,  NewalJ^  Ncwall- 
park,   Perkins^  Stanton,    Swadlin- 
cote,    'Water- ^:eld,    Wooden-box. 
Wood-field. 
New-Mills  {in  )  Eaves -knowl,    Lower- house.    Tor- 

GLossop) C      mine,   WarpS-moor. 

Norton,  Staff'. ....     Bow-green,  Whitfield. 

Norton Lees-hall. 

rAnkerbold,    Berrisford-moor,     Clay- 
Nortk'lVinfield .  .  .<      cross,  Henmore,  Loco-lane,  Pilslcy- 

(.    lane,  Tupton-greenj  Woodthorpe. 
Oahnoor- Mills        '^ 

{near  Alveton)      vBcelo\v,  Car-wood. 

Staff. ....J 

Orer-Sealy  Leicest.      W>trren-hill-furnace. 

Packington,  Leicest.   Packington. 

Petsalt  {near  Bhx-  f  BrownrhUls,  Essiugton  new  Colliery, 

wick)  Staff.  ...i      p*'"f'?":«'°°^'  ,G<'='=°''    Lords- 
'       •"  L     hay,  Pelsall,  \\  vrlev-bank. 

Penislone,  Yorks. . .  .*  B"ll-ho"se     Fi.sh-house    Fullshaw, 
i      Law,  Midnope-stones,  Paw-hill. 

Fentrick Castle-hill,  Harts-hay,  Pentrich. 

Pinxion .^^  .     Carter-lane,  Pinxton. 

Poit-Shrisley,         /Bakestone-dale     Berristow,    Harrop, 
Che<ih  "  S       rott-nall,    Spons  -  moor,    Spons, 

V.     Styperson. 

Rainow-C/iapel,         S  Kerrids^e-east-side,     Kerrid^e  -north- 
Chesfi (      end.  New-post,    Rainow-low. 

D  /    x^   z.       ^Nether-Hoijcrh,   Over-Hough,   Raw- 

Rawmarsfi,  Yorks,    x  1      c     uu-       1  ^ 

^  i     marsn,  htnbbine-lane. 

Ripley  (in  Pentrich)  j  ^^'iTllrRi'v.^"'""''''"''    ^''^'" 

rClough,     Herringthorpe,      Hill-to.p^ 
Rotherham,  Yorks,  <       Kimberworth-park,  Mossborougb- 

(^     common. 
Rudgleij,  Staff.    . .     Bruerton. 

r  Crooks-moor,    Deep-pits,    Harbour- 
Sheffeld,  Yorks,  ,  .<      thorn, Manour,Park-furnace, Ponds, 

(^    Sandv-gHte. 

Shirland Shirland,  Smithy-moor,  Stretton. 

Silhstone,  Yorks.  .  .     Silkstone. 

Skeghy,  Notts.., , ,.,     Shilo,  Dirty-Hucknale,  Skegby. 

o      11  jSmailey,  Smalley-common,    Simon- 

'^^^^'-''^y •  •  •  i      field,  Woodhouse-lane. 

E  e  3  Sniithslh' 
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Synithsby Pistern. 

South-Normanton  .     Beirinow.  South-Normanton. 

.     »      ^^   ,      ^Aiir.itacrej    Dunp-.vorth,     Low -ash. 
Slannmgton,Yorh$.  j     g^^^-^  Wadsley. 

Stanton  [by  Dale)  .     Hailam-bridge  (or  Nutbrook). 

Stanton- Harold,      )  Heath-End,  Stanton-Harold. 

Leicester 3 

Siaplefordy  Notts, .     Bramcote. 

^Staveley Norbrigs,  Staveley,  Woodthorpe. 

Sutton  {in  Scars-      S  Sutton,      Suttou-comnion,      Wood- 

dale)   ^      nook. 

Swepston,  Leicester,    Swepston. 

Tamworlh,  War-    )  p„,gs„,o„ij   Waverton,  Wilnecotc. 

wicksnire j 

Tanker sley,  Yorks,      Tankersley-park. 
Taxhall,  Cheshire  .     Ca?tedge,  Gap-si tch. 
Temple.Normanton\^'^^;^^°°''    Grass. moor  (Platfs). 

Teveisall,  Notts. , .  Dunshill. 

Thursjield,  Staff.  .  Bemersley-green. 

Ticknall Ticknall,  White-holly-coppy. 

Todwick,  Yorks,  . .  Tod  wick-moor. 

Tihshelf Biggin,  Harstoft,  Tibshelf. 

Treton^  Yorks Cat-cliff. 

Wales,  Yorks Wales. 

Wath,  Yorks Abdy,  Wath-wood. 

7Tr   ^       ^1  r>i   ^  1  (  Cortworth,  Elsicar,    Hoober,    Low- 
yyentworth'LhapeL  I  j      r>    i        .en  a 

-^    1  1       \NOod,    Park-gate,   bwallow-wooa- 

V.      nook,  Wentworth-park. 

TT"  J.  XT  77  )  Stanley- common,      West-Hallam. 

n'est'tialLayn \      \tt  \  xj  n  •   j      n  u-n 

r      West-Hallam  wmdmill-hill. 

Whijton,  Yorks.  , ,     Royds-moor. 

IVI'ff'  at  )  Glass-house-common,  W^hittington- 

^     _ (     moor. 

JVickerslHy .  Yorks, .     Brecks,  Hollings-moor. 

IFirile'Chcpel,         ^ Green-hill,  Hay,  Latche,  Mouse-trap, 

Cnti.hir€  .......  (      Robms-clough,  Ouarnford, 

Wi'k^ivorth Aldcrwasley,  Wiguell. 

IVollaiii^  :\otts.  ..     As,:>ley,  Trowel-moor,  Wollaton. 

IVoodhead,  Ch(  ^^hire     Crowden-clough. 

Worsl       'crhy  Yorks.    Siainborough-park,  Worsborough. 

Yo-k  '       ? -f^cep-car_,  Hunshelf,  Westwood. 

LXVL  Tki^ 
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LXVf,    The  Crooninn   Lecture.       By  William  Hyde 
V/oLLASTON,  M.D.  Sec.  i?.5.* 

1  AM  aware  that  the  remarks,  which  I  have  to  offer  on  the- 
present  occasion,  may  be  thought  to  bear  too  httle  direct 
relation  to  each  other  tor  insertion  in  the  same  lecture;  yet 
any  observation  respecting  the  mode  of  action  of  voluntary 
muscles,  and  every  inquiry  into  the  causes  which  derange, 
and  into  the  means  of  assisting  the  action  of  the  heart  and 
blood  vessels,  must  be  allov/ecl  to  promote  the  design  of 
Dr.  Croone,  who  instituted  these  annual  disquisitions. 
And  it  has  always  appeared  to  be  one  great  advantao-e  at- 
tending the  labours  of  this  society,  that  it  favours  the  pro- 
duction of  any  original  knowledge,  however  small,  in  a 
detached  form;  and  enables  a  writer  to  say  all  that  he 
knows  upon  a  particular  subject^  without  inducing  him  to 
aim  at  the  importance  of  a  long  dissertation. 

I  shall  therefore  make  no  apology  for  dividing  the  fol- 
lowing lecture  into  three  distinct  parts. 

In  the  first  of  which  I  shall  treat  of  the  duration  of  vo- 
Juntarv  action. 

In  the  second,  I  shall  attempt  to  investigate  the  orioin 
of  sea- sickness,  as  arising  from  a  simple  mechanical  cause 
deranging  the  circulation  of  the  blood. 

In  the  third,  I  shall  endeavour  to  explain  the  advantao-e 
derived  from  riding,  and  other  modes  of  gestation,  in  as- 
sisting the  health  under  various  circumstances,  in  pre- 
ference to  every  species  of  actual  exertion. 

Part  I.    On  the  Duration  of  Muscular  Acl'wn. 

The  necessity  of  occasional  intermissions  from  a  series  of 
laborious  exertions,  is  within  the  experience  of  every  one; 
the  fatigue  of  continuing  the  effort  of  any  one  voluntary 
muscle  without  intermission  even  for  a  few  minutes  is  rdso 
sufficiently  known;  but  there  is  a  third  view  (jf  the  dura- 
tion of  muscular  action  which  appears  to  have  escaped  the 
notice  of  physiologists  ;  for  I  believe  it  has  not  hitherto 
been  observed  that  each  effort,  apparently  single,  consists 
in  reality  of  a  great  number  of  contractions  repeated  at 
extremely  short  intervals  :  so  short  indeed  that  the  i.ver- 
mediate  relaxation  cannot  be  visible,  unless  proloniced  be- 
yond the  usual  limits  by  a  state  of  partial  or  general  de- 
bility. 

•  From  Philosophical  Transactions  for  1810,  Fart  L 

E  e  4  I  have 
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I  have  been  led  to  infer  the  existence  of  these  ahernate 
motions  from  a  sensation  perceptible  upon  insertnig  the 
extremity  of  the  finger  into  the  ear.  A  sound  is  then  per- 
ceived which  resembles  most  nearly  that  of  carriages  at  a 
great  distance  passing  vapidly  over  a  pavement. 

The  rapidity  of  the  motion  varies  according  to  the  decree 
of  force  with  which  the  finger  is  retained  in  its  place. 
The  sound  thus  perceived  is  not  at  all  dependent  on  the  de- 
gree of  pressure  upon  the  tympanum  ;  for,  on  the  contrary, 
the  vibratory  sound  is  most  distinct  when  that  pressure  is 
slight,  if  the  finger  be  at  the  same  time  rendered  rigid  by 
the  forcible  a(  lion  of  antagonist  muscles;  and  when  the 
ear  is  stopped  with  great  force  without  the  presence  of 
muscular  action,  no  such  sound  is  produced.  For  instance, 
if  the  head  be  rested  upon  the  hand  in  such  a  position,  as 
to  press  with  its  whole  weight  upon  the  ball  of  the  thumb 
applied  to  the  ear,  no  noise  is  perceived,  unless  the  extremity 
of  the  thumb  be  at  the  same  time  pressa^i  against  the  head, 
or  unless  the  action  of  some  other  muscles  be  communi- 
cated to  the  ear,  by  any  inadvertence  in  the  method  of  con-^ 
ducting  the  experiment. 

When  I  endeavoured  to  estimate  the  frequency  of  these 
vibratorv  alternations,  they  appeared  to  be  in  general  be- 
tween 20  and  30  in  a  second;  but  it  is  possible  that  the 
method  I  employed  may  be  found  defective,  and  it  is  to 
be  hoped  that  my  estimate  may  be  corrected,  by  some 
means  better  adapted  to  the  determination  of  intervals  that 
cannot  actually  be  measured. 

It  was  by  imitation  alone  that  I  was  enabled  to  judge  of 
their  frequency.  For  this  purpose  I  contrived  to  render 
the  vibration  itself,  and  the  imitative  sound,  both  audible 
by  the  same  ear. 

While  my  ear  rested  on  the  hall  of  mv  thumb,  my  elbow 
was  supported  by  a  board  lying  horizontally,  in  which  were 
cut  a  number  of  notches  of  equal  size,  and  ab^ut  one-eighth 
of  an  inch  asunder.  Then,  by  rubbing  a  pencil  or  other 
round  piece  of  wood  with  a  regular  motion  along  the 
notches,  I  could  iivitate  pretty  correctly  the  tremor  pro- 
duced by  the  pressure  of  my  thumb  against  my  head  ;  and 
bv  marks  to  indicate  ihe  number  of  notches  passed  over  in 
five  or  ten  seconds,  observed  bv  my  watch,  I  found  re- 
peated observations  agree  with  eacli  other  as  nearly  as  could 
be  expected  ;  for  I  could  not  depend  upon  exerting  the 
same  degree  of  force  in  different  trials. 

That  I  might  not  he  deceived  by  the  resemblance  of  tre- 
mors,  which  coincided  only  at  alternate  beats^  and  there- 
fore. 
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fore  might  be  considered  as  octaves  in  music  to  each  other. 
I  somen nies  employed  notches  at  greater  and  sometimes  at 
less  distances  from  each  other,  but  the  resuU  was  neverihe- 
less  the  same;  and  iti  order  to  avoid  any  error  that  might 
be  caus  d  by  some  accidental  quality  of  the  sound  arising 
from  the  length  of  the  muscie  employed,  or  length  of 
the  bones  concerned  in  conveying  the  imitative  sound 
to  my  ear,  I  made  tlie  following  variation  of  the  experi- 
ment. Mv  ear  was  stopped  by  a  cushion  pressed  upon  by 
the  end  of  a  notched  stick  that  rested  on  my  foot,  and  thus 
conveyed  the  vibraiion  from  the  muscles  of  my  leg  to  the 
ear,  alono;  with  the  tremor  produced  by  friction  upon  tlie 
notches;  and  still  the  results  were  nearly  the  same;  vary-r 
ing  in  frequency  between  £0  and  SO  in  a  second,  according 
to  the  degree  of  force  exerted  in  the  experiment  *. 

As  a  further  proof  that  I  was  not  much  deceived  In  m.v 
judgement  of  the  frerjaencv  of  these  vibrations,  I  requested 
tu'O  or  three  of  my  friends  to  repeat  the  ?ame  experiment 
for  me,  aixl  our  agreement  was  such  as  to  confirm  me  in 
opinion,  that  there  could  be  no  very  considerable  error  in 
the  estimate. 

The  greatest  frequency  that  I  think  I  have  observed,  war. 
about  35  or  3G  in  a  second,  and  the  Ica^^t  was  as  low  as  14 
or  15;  but  in  attempting  to  lessen  the  nuuiber  of  vibra- 
tions, there  appears  to  be  a  degree  of  unstt  admess  which 
prevents  any  accurate  measurement  of  the  real  number. 

It  is  very  probable,  that  in  cases  of  great  debility  the 
number  may  be  even  considerably  less,  and  may  be  the 
reason  of  that  visible  unsteadiness,  which  is  known  to  oc> 
cur  in  persons  enfeebled  by  age,  or  much  reduced  b\' dis- 
ease. 

Possibly  the  foregoing  observation  may  not  be  alioeether 
new  to  some  members  of  this  society,  as  it  is  now  about  17 
or  18  years  since  it  ilrst  occurred  to  me,  and  I  v.as  then 
accustomed  occasionally  to  mention  it  in  conversation  with 
my  friends;  but  1  am  not  aware  that  any  other  person  has 
made  the  same  remark  respecting  the  vibralorv  nature  of 
muscular  action,    althouiih  1  iind   that  Grinialdi   had  ob- 

*  The  resemblance  of  the  muscular  vibratior.s  to  the  sound  of  cr.rria^es  at 
3.  di::.tance,  I  apprehend  to  arise  not  so  much  from  the  quality  of  the  sound, 
as  frorii  an  agreement  in  frequency  Wth  an  average  of  the  tremors  usuaiiv 
produced  by  the  number  of  stones  iu  the  regular  pavement  of  London, 
paosed  over  by  carriaeer.  moving  quickly. 

If  the  number  of  vibrntiojis  be  supposed  24  in  a  sccOnd,  and  the  brendtb 
of  each  >tone  be  abairt.^Ii  inches,  the  rate  oi  a  carriage  thus  estimated 
■svovjld  be  about  tighf.  nyle-  ^!ti  hour:  vvhi.h  agrees  with  the  liu:h  as  nearly 
as  the  assuniptioni  on  which  the  estimate  ii  founded. 

served 
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served  the  sound  that  occurs  upon  stopping  the  ears,  but 
ascribed  it,  according  to  the  notions  thit  prevailed  in  his 
time^  to  the  hurried  motions  of  the  aninial  spirits*. 

Part  II.     Gn  Sea- Sickness. 

The  second  remark  which  I  have  to  offer  to  the  society 
relates  to  sca-sickne.ss,  the  cause  of  which  ha?  not  hitherto 
been  fully  explained;  and  alth(^ugh  the  explanation  which 
J  am  about  to  propose,  may  not  appear  altogether  satisfac- 
tory to  persons  who,  when  at  bca,  are  also  rendered  giddy 
by  the  incessant  motion  of  tiie  wavjs,  and  are  consequently 
liable  to  consider  as  cause  and  effect  phaenomena  which  in 
their  minds  are  constantly  associated  ;  yet  the  observation 
on  which  it  is  founded  may  deserve  to  be  recorded,  on 
account  of  the  degree  of  relief  that  may  be  obtained  in  t'ljat 
most  distressing  atfection. 

After  I  had  been  harassed  by  sea-sickness  during  a  short 
voyage  for  some  davs,  and  had  in  vain  attempted  to  ac- 
count for  the  difference  between  the  inexperienced  passen- 
ger, and  those  around  lilni  more  accustomed  to  the  motion 
of  the  sea,  1  imperceptibly  acquired  some  power  of  resist- 
ing its  effects,  and  had  the  good  iortune  to  observe  a  pe- 
culiarity m  iiiv  mode  of  re^pi ration,  evidently  connected 
with  the  motion  of  the  vessel,  but  of  which,  in  my  then 
enfeebled  staie.  I  was  unable  to  investigate  either  the  cause 
or  consequence.  In  waking  from  a  strae  of  verv  disturbed 
sleep,  I  found  that  my  respirations  were  not  taken  with 
the  accustomed  uniformity,  but  were  interrupted  by  irre- 
gular pauses,  with  an  appearance  of  watching  for  some 
favourable  opportunity  for  making  the  succeeding  effort  ; 
and  it  seemed  as  if  the  act  of  inspiration  were  in  some 
manner  to  be  guided  by  the  tendency  of  the  vessel  to  pitch 
with  an  uneasv  motion. 

The  mode  by  which  I  afterwards  conceived  that  this 
action  could  primarily  affect  the  system,  was  by  its  in- 
fluence on  the  motion  of  the  blood ;  for,  at  the  same  in- 
stant that  the  chest  is  dilated  for  reception  of  air,  its  vessels 
become  also  more  open  to  the  reception  of  the  blood,  so 
that  the  return  of  blood  from  the  head  is  more  free  than  at 
any  other  period  of  a  complete  respiration.  On  the  con- 
trary, bv  the  act  of  expcliinsf  air  frorn  the  lungS;  the  ingress 
of  blood  is  so  far  obstructed,  that,  when  the  surface  of  the 

*  Vera  itaque  ratio  experimenti  prnedicti  est,  ciuir:  in  digito  et  brachio 
totoque  corpoie  conlinuato  fitj;it  rnulti  niolus  ac  tremores,  ob  spirituum 
agitationeni  hue  iiiuc  perp^jLuo  accurrentium.  Giimaidi,  Physicoraathesis 
de  Luiniue,  p.  SS3.  , 

-brain 
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brain  is  exposed  by  the  trepan,  a  successive  tnrgescence 
and  subsidence  ot  the  brain  is  seen,  in  alternate  motion 
with  the  different  states  of  the  chest.  It  is  prohablv  from 
this  cause  that,  in  severe  head-aches,  a  degree  of  teniporary 
relief  is  obtained  by  occasional  complete  inspirations. 

In  sea  sickness  also  the  act  of  mspiration  will  have  some 
tendency  to  rtheve,  if  r^'iulateJ  .^o  as  to  counteract  any 
tern  -orar\'  pressure  of  blood  upon  the  brain  ;  but  the  cause 
of  such  pressure  requires  first  to  be  investij^aled. 

All  tiiose  who  have  ever  suffered  from  sea-sickness 
(wi;hout  being  ^».;ddy)  will  agree  [hat  the  prmcipal  uneasi- 
ness is  felt  dtirinii  the  s.  hsidenrt?  of  the  vessel  bv  the 
sinking  of  thf  vvave  on  wiuch  it  rests.  It  is  di^rinir  this 
subsidence  iha  the  blo(»d  has  a  tendency  to  prt:ss  with 
unusual  'orce  upon  the  brain. 

If  a  person  be  supposed  stcinding  erect  upoii  deck,  it  is 
evident  that  the  b-a^n,  which  is  uppermost,  then  sustains 
no  pressure  from  the  mere  weight  of  the  blood,  and  thar. 
ihe-vessels  of  the  feet  and  lower  parts  of  the  body  must 
contract,  with  a  force  sutricient  to  resist  the  pressure  of  a 
column  of  blood,  of  between  five  and  six  feet  from  the  head 
downwards. 

If  the  i-eck  were  by  any  means  suddenly  and  entirelv 
removed,  the  blood  would  be  no  lonoer  supported  bv  its 
vessels  ;  but  both  would  fail  together  with  ilie  same  velo- 
city by  the  free  action  of  gravity  ;  and  ihe  same  contraction 
of  the  vessels  which  before  supported  the  weight  of  the 
blood  would  now  occasion  it  to  press  upon  the  brain,  with 
a  force  proportional  to  its  former  akitude. 

In  the  same  manner,  and  for  the  >ame  reason,  durino;  a 
inore  gradual  subsidence  of  the  deck,  and  partial  removal 
of  support,  there  mu?t  be  a  partial  diminution  of  the  pres- 
sure of  the  blood  upon  ils  vessels,  and  conscquenilv  a 
partial  reaction  upon  the  brain,  which  would  be  directly 
counteracted  by  a  full  inspiration. 

The  consequence  of  external  motion  upon  the  blood  will 
be  best  elucidated  by  what  may  be  seen  to  occur  in  a  co- 
lumn of  mercury  similarly  circumstanced. 

A  barometer,  vs. hen  carried  out  to  sea  in  a  cairn,  rests  at 
the  same  height  at  which  it  would  stand  on  shore;  but, 
when  the  ship  falls  by  subsidence  of  the  wave,  itie  mercury 
is  seen  apparently  to  rise  in  the  tube  that  contains  it,  be- 
cause a  portion  of  its  gravity  is  then  employed  in  occasion- 
ing its  descent  along  with  the  vessel ;  and  accordingly, 
if  It  were  confined  in  n  tube  closed  at  bottom,  it  wci:!d  no 
longer  p'^ess  with  it^  whole  weight  upon  the  lower  end.    In 
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the  same  manner,  and  for  the  same  reason,  the  blood  no 
longer  presses  downwards  with  its  whole  weight,  and  will  \yc 
driven  upwards,  bv  the  elasticity  which  before  was  merely 
sufficient  to  support  it. 

1  he  sickness  occasioned  by  swinging  is  evidently  from 
the  saaie  causes  as  sea- sickness,  and  that  direction  of  the 
motion  which  occasions  the  most  piercing  sensation  of  un» 
easiness,  is  conformable  to  the  explanation  above  given. 

It  is  in  descending:  forwar<ls  that  this  sensation  is  per- 
ceived ;  tor,  then  the  blood  has  the  greatest  tendency  to 
move  from  the  feet  towards  the  head,  since  the  line  joining 
them  is  in  the  direction  of  the  motion.  But  when,  in  ih-e 
descent  backwards,  the  motion  is  transverse  to  the  line  of 
the  bndv,  it  occasions  little  comparative  inconvenience, 
because  the  tendency  to  propel  the  blood  towards  the  head 
is  then  inconsiderable. 

The  reo-ul.iritv  of  the  motion  in  swinging,  afiorded  me 
an  apparcmlv  favourable  oppnrtunily  for  trying  the  effect 
of  inspiration ;  but  althouoh  the  advantage  was  manifest, 
I  must  confess,  it  did  not  tully  equal  the  expectations  I  had 
ibrmcd  from  my  experience  at  sea.  Tt  is  possible  that  the 
suddenness  of  the  descent  mav^inthis  case  be  too  great 
to  be  fully  counteracted  by  such  means  ;  but  I  am  inclined 
to  think  that  the  contents  of  the  intestines  are  also  af- 
fected bv  the  same  cause  as  the  blood;  and  if  these  have 
a«iy  direct  disposition  to  regurgitate,  this  consequence  will 
be' in  no  degree  counteracted  by  the    process    of  res-pira- 

lion. 

A  friend  of  mine  informed  me  that  he  had  endeavoured 
to  counteract  this  mechanical  cHect  upon  the  stomach,  and 
had  experienced  immediate  relief  from  a  slight  degree  of 
sea-sickness,  by  lyinn  down  upon  the  deck  with  his  head 
towards  the  stem  of  tlie  vessel ;  by  means  of  which,  upon 
pitching:,  he  was  in  the  attitude  of  a  person  descending 
backwards  in  a  swing. 

Whether  the  sicmach  be  or  be  not  thus  primarily  af- 
fected, or  only  by  sympathy  vith  the  brain,  the  sensation 
of  sinking  is  in  all  cases  referred  directly  to  the  stomach, 
which  is  seized  with  such  instantaneous  retching,  that  no 
person  who  has  not  been  so  situated  can  form  a  just  con- 
ception cfit*« 

^  In 

*  There  is  cne  occasion  upon  which  a  slighter  sensation  of  this  kind  is 
perceived,  and  it  appears  to  indicate  the  direction  of  the  motion  from 
,,,yi;ch  it  arises,  to  be  downwards.  "  In  a  country  subject  to  frequent  re- 
turns oi"  earthquakes,"  it  is  saiuf  that  '*  a  few  miautes  htiore  any  shock  came, 

maiiy 

4  Phil.  Trans,  vol  xlii,  p.  41. 
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In  ihus  referring  the  sensations  of  sea-sickness  in  so 
gre<il  i  dctrree  to  the  a2;ency  of  mere  mechanical  pressure^ 
1  feel  conHrined  by  considering  the  consequence  of  an  op- 
posite motion,  which,  by  too  qujckly  withdrawing  blood 
from  tiie  head,  occasions  a  tendency  to  faint,  or  that  ap- 
proach to  fainting,  which  amounts  to  a  momentary  giddi- 
ness with  dinnnunon  of  nuiscuiar  po^A  er.  At  a  time  when 
I  was  much  fatigued  bv  exercise,  I  \\<A  occasion  to  run  to 
some  distance,  and  seat  myself  under  a  low-  wall  for  shelter 
from  a  \'erv  lieavv  shower.  In  rising  suddenlv  from  this 
position  i  was  attacked  with  such  a  degree  of  giddiness, 
that  I  involuntarily  dropped  into  my  former  posture,  and 
was  instantaneously  reUevcd,  bv  return  of  blood  to  the  head, 
from  every  sensation  of  uneasiness^ 

Since  that  tinie,  the  same  afi'ection  has  frequently  oc- 
curred to  me  in  sliohler  degrees,  and  I  liave  observed,  that 
it  has  always  been  under  similar  circumstances  of  rising 
suddenly  from  an  inclined  position,  aher  some  decree  of 
previous  fatigue.  Sinking  down  again,  immediately  re- 
moves the  giddiness  ;  and  then,  bv  rising  a  second  tim.e 
more  gradually,  the  same  sensation  is  avoided. 

Part  HI.  Oz  the  '^ilutary  Eff^ertsof  R'diiig,  arid  of  her  Mode  ^^ 

of  Gestation. 

In  the  preceding  instauct  s  of  disturbing  the  circulalioa 
of  the  blood,  by  external  motion,  ihe  effect  is  disagreeable, 
and  proportionally  prejudicial.  There  may  indeed  be  cases 
of  disorder,  in  which  it  will  be  salutary,  but  these  are  pro- 
bably less  frequent  than  is  generally  supposed. 

In  the  observations  which  follow,  general  opinion  Vv'ill 
concur  with  me,  on  the  bcncht  derived  from  external  or 
passive  motion,  and  I  hope  that,  in  ascribing  its  good 
effects  to  their  true  cause,  i  shall  enable  others  to  make  a 
valuable  distinction,  which  has  not  yet  been  preserved  with 
due  care,  between  one  motion  which  is  salutary,  and  a«i- 
other  which  is  very  frcquenuy  pernicious.     For,  alihough 

raanv  people  could  foretcl  it  by  an  a'.teraticn  in  their  stomachs;  an  effect 
which  (it  is  added)  alv.:iys  acci-ir.piiiici  the  v.iiTe-like  motion  of  eartli*- 
q-iakcs,  when  it  U  so  weak  as  to  be  uncertainly  dislinguisliable."  (Michell, 
Phil.Trans.  voKli.  6ia) 

It  seems  thai  the  vapours  to  which  these  tremendous  concussions  are 
ovvin"-,  immerse  in  quantity,  and  of  prodigious  force,  being  for  a  time  con- 
Uned^on  all  sides  elevate 'ths  ?;-.vface  ot  a  country  to  a  vast  exrent  until 
thev  either  find  vent,  or  meet  with  some  partial  cause  of  condensaf'on  ;  and 
Iiecce  the  a'.ternate  heaving  and  subsidence  of  the  ground  will  produce 
Biiich  tlie  saiue  eiliicts  as  the  rising  and  failing  of  the  swell  at  sea. 

the 


446  On  the  salutary  Effects  of  Riding, 

the  term  gestation  is  employed  by  medical  writers,  as  2 
pfeneral  term  comprehending  riding  on  horseback,  or  in  a 
carii^iie,  and  although  the  merits  of  such  morions,  espe- 
cially the  tormer,  were  cleaily  noticed,  and  perhaps  even 
over-rated,  by  the  discernment  of  Sydenham,  I  believe  that 
t.io  explanation  has  yet  been  given,  of  the  peculiar  ad- 
vantages of  external  niotion,  and  sm  p-ersiiauLd,  that  the 
benefits  10  be  derived  from  earria'*;e  exercise  are  by  no 
means  in  so  high  estimation  as  they  ought  to. be. 

Under  the  comm«n  term  exerc'hc^  active  exertion  has 
too  frequently  been  confounded  with  passive  gestation,  and 
faticruing  efforts  have  consequently  been  substituted  for 
n}otions  that  are  agref  able,  and  even  directly  invigorating, 
when  duly  adapted  to  the  ^t^'engih  of  the  invalid,  and  the 
peculiar  nature  cf  his  indisp(;sitiun. 

The  explanation  wh'ch  I  am  about  to  offer  of  the  effects 
of  external  motion  upon  the  circulation  of  the  blood,  is 
founded  upon  a  part  of  the  structure  observable  in  the  ve- 
nous system,  the  mechanical  tendency  of  which  cannot  be 
doubted.  The  valves  which  are  every  where  dispersed 
through  those  vessels,  allow  free  passage  to  ihc  blood,  when 
propelled  forward  by  any  motion  tiiat  assists  Us  progress; 
but  thev  oppose  an  inmiediate  ol/Slacle  to  such,  as  have  a 
contrary  tendency.  The  circulation  is  consequently  helped 
forward  bv  every  degree  of  gentle  agitation.  The  heart  is 
supported,  in  any  laborious  effort  that  may  have  become 
necessary,  bv  some  obstacle  to  its  exertions  ;  it  is  assisted 
in  the  great  work  of  rcsioring  a  system,  which  has  recently 
stru2:s[led  with  some  violent  attack  :  or  it  is  allowed,  as  it 
were,  to  rest  from  a  labour,  to  which  it  is  unequal,  when 
the  powers  of  life  are  nearly  exhausted  by  any  lingering 
discrdtr. 

In  the  relief  thus  afforded  to  an  organ  so  essential  to 
life,  all  other  vital  functions  must  necessarily  participate; 
and  the  various  offices  of  secretion,  and  assimilation,  by 
whatever  means  they  are  performed,  u  ill  not  fail  to  be  pro- 
moted during  such  comparative  repose  from  laborious  ex- 
ertion. 

Even  the  powers  of  the  mind  itself,  though  apparently 
least  likely  to  be  influenced  by  mere  mechanical  means, 
are  manife-tly,  and  in  many  persons  most  immediately, 
affected  by  these  kinds  of  motion. 

It  is  not  only  in  ca.^es  of  absolute  deficiency  of  power  to 
carry  on  the  customary  circulation,  that  the  benefjcial 
effects  of  gestation  are  felt,  but  equally  so  when  com- 
parative inability  arises  from    redundancy  of  matter  to  be 

propelled. 
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propelled.  When  from  fulness  of  blood  the  circulation 
IS  obstructed,  the  whole  system  labours  under  a  teelinsr  of 
hurry  and  agitation,  with  that  sensibility  to  sudden  im- 
pressions which  is  usually  termed  nervousness.  The  niind 
becomes  incapable  oF  any  deliberate  consJideration,  and  is 
impressed  with  horrors  that  have  no  foundation  but  in  a 
distempered  imagination. 

It  is  in  moderate  degrees  of  this  species  of  affection  that 
the  advantages  of  carriage  exercise  are  most  sensibly  felt. 
The  composed  serenity  of  mind  that  succeeds  to  the  pre- 
vious  alarm,  is  described  by  some  persons  v.ith  a  degree 
of  satisfaction  that  evinces  the  decided  influence  of  the 
remedy.  With  this  steadier  tone  of  mind,  returns  its  full 
power  of  cool  reflection  ;  and  if  the  imagination  becomes 
more  alive  than  usual,  its  activity  is  now  employed  in  con- 
ceiving scenes  that  are  amusing  and  atrreeable. 

As  an  instance  of  direct  relief  to  a  circulation  labouring 
from  mere  fulness  of  blood,  I  may  adduce  that  of  a  person, 
whose  friends,  as  well  as  himself,  were  apprehensive,  from 
the  violent  and  visible  throbbing  of  his  heart,  of  the  ex- 
istence of  some  organic  mischief,  and  were  in  some  mea- 
sure alarmed  for  the  consequences. 

He  was  persuaded,  and  not  reluctantly,  to  go  without 
delay  for  medical  advice,  and  was  accordingly  conveyed 
in  a  carriage  to  the  house  of  some  physician  of  eminence,. 
hut  did  not  succeed  in  finding  him  M  home.  As  the  sym- 
ptoms  did  not  appear  to  adrriit  of  delay,  and  were  at  least  not 
aggravated  bv  the  motion,  it  was  hoped  that  the  wished- for 
advice  might  be  obtamed  at  a.  parr  of  the  town  which  hap- 
pened to  T^e  at  some  distance.  But  the  second  attempt 
proved  as  fruitless  as  the  former,  and  a  third  v/as  made 
with  the  same  event.  Since  the  throbbing  had  by  that 
time  considerably  abated,  he  was  contented  to  postpone- 
any  further  efforts  to  the  following  day,  and  directed  the 
carriage  homewards.  By  the  time  that  he  returned  to  his 
friends,  he  found  that  the  motion  of  travelling  over  several 
miles  of  pavtmcnt  had  apparently  removed  the  complaint. 
The  pulsation  of  the  heart  and  arteries  had  subsided  to  their 
natural  standard,  and  he  congratulated  himself,  that  his 
search  of  a  remedy  had  ruH  been  ineffectual,  although  he 
had  been  disaj^pointcd  as  to  the  source  from  which  he 
th')Ught  l:e  had'mo^^t  reason  to  expect  relief. 

Jf  vigour  can  in  any  instance  be  directly  given,  a  man 
may  certainly  be  said  to  receive  it  in  the  most  direct  mode, 
when  the  important  service  of  impelling  forward  the  cir-, 
culatiou  of  his  blood   is  performed   for  hitn  by  external 

means 
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means.  1  iie  main  sprinrr.  or  first  mover  of  the  system,  i§ 
thereby,  as  i I  were,  woaiid  up;  and  altlioiigh  the  several 
suhordincite  operations  ot  so  complicaied  a  machine  can- 
not be  regulated  in  detail  by  mere  external  agency,  they 
must  each  be  pcribrmed  with  greater  freedom,  in  conse- 
quence of  this  genera]  supply  of  pov.  er. 

In  almost  every  treatise  on  the  subiec«t  of  chronical  dis- 
eases,  are  to  be  found  numerous  instances  of  the  benefit 
produced  by  the  several  modes  of  gestation  which  have 
been  most  generally  adopted  ;  as  riding  on  horseback,  in 
carriages,  sea-voyages,  and  swinging.  And  in  many  cases 
which  mioht  be  adduced,  it  has  appeared  too  clear  to 
admit  of  a  doubt,  that  the  cure  of  the  patient  has  been 
owing  solely  to  the  external  agitation  of  his  body,  which 
must  be  allowed,  at  least,  to  have  had  the  effect  above  ex- 
plained;  that  of  relieving  the  heart  and  arteries  from  a 
great  part  of  their  exertion  in  propelling  the  blood,  and 
^nay  therefore  have  contributed  to  the  cure^  by  that  means 
only. 

The  diiTcrent  modes  above  mentioned  are  adapted  from 
iheir  nature  to  different  degrees  of  bodily  strength  ;  and  if 
there  are  cases  in  which  that  which  appears  most  eligible 
may  not  suit  the  situation  or  circumstances  of  the  patient, 
it  cannot  be  difficult  to  contrive  other  means  of  giving 
motion,  so  as  least  to  incommode,  and  yet  to  give  the 
greatest  relief.  A  very  gentle  and  long  continued,  or  even 
incessant  motion,  may  suit  some  cases  better  than  any 
more  violent  and  occasional  agitation  ;  and  in  this  way, 
probably,  it  is,  that  sea- voyages  have  sometimes  been  at- 
tended with  remarkable  advantage. 


LXVn.  Comparative  Tahles  of  the  Beats  of  the  Tempered 
Consonance's  in  M.  Kirnlerger's  and  the  Isotonic  or 
Equal  Temperament  Systems  of  Tuning  \  tuitJi  Remarks 
on  the  common  Syitcin  used  ly  Organ  Tuners,  compared 
with  that  of  M,  Kirnhergcr.  By  the  Bcv.  C.  J.  Smyth, 
Minor  Canon  of  the  CaUndral,  Km-wich. 

X  HE  opinions  of  profound  theorists  are  ever  entitled  to 
attention  ;  bui  should  not  be  received  with  implicit  faith. 
If  such  a  man  as  Sir  Isaac  Newton  was  capable  of  a  mis- 
take, so  is  an  Emanuel  Bach,  or  a  KoHmann.  To  the  latter 
gentleman  the  musical  world  is  under  the  greatest  obliga- 
tions  for  reducing  the  theory  of  Composition  to  a  degree 
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of  simplicity,  before  his  writings  unknown.  But  the  opi- 
nions he  has  advanced,  with  respect  to  ihe  temperament 
ol"  the  musical  scale,  require  ihat  nnnute  investigation  and 
submission  to  calculation,  which,  ifihey  had  been  advanced 
by  a  person  of  less  celebrity,  niiglit  have  been  passed  over 
in  silence. 

One  of  the  grand  objects  at  which  he  appears  to  aim,  is 
to  estabhsh  an  equal  teynperaimnt  on  the  piano-torte  (that 
is,  that  all  chords  of  the  same  kind  shal!  be  alike,  as  to 
iheir  degree  of  imperfection)  :  to  this  I  raise  no  objection; 
the  raace  for  modulation  at  present  exerting  its  energies,  to 
their  utmost  possible  extent  ;  a  rage  very  favourable  to  ihc 
talents  of  those,  who  have  not  invention  sufficient  to  pro- 
duce novel  and  beautiful  melodies,  and  yet  aspire  to  the 
character  of  interesting  composers. 

I  shall  first  presume  to  offer  a  few  observations  on  the 
unequal  temperament  of  Kirnberoer,  which  Mr.  Kallmann 
supposes  "  one  of  the  best  hitherto  kno\x'n."  Not  having^ 
the  happiness  to  be  able  to  read  German,  I  know  not  whac 
M.  Kirnbcrger  has  offered  in  its  behalf;  or  those  impor- 
tant observations  which  major  Tcmpjehoff  (in  an  Essav  in 
that  language  published  in  1775,  Berlin)  is  said  by  Dr. 
Robison  in  the  Encyc.  Brit.,  art.  Temperament,  to  have 
made,  on  Kirnbcrger's  system. 

Preferring  at  all  times  experiment  to  theory,  I  tuned  my  " 
piano-forte  according  to  Mr.  KoUmann's  printed  directions, 
with  a  view  to  hear  the  effect  of  one  of  '•  the  best  unequal 
temperaments."  I  cannot  speak  favourably  of  the  result. 
I  \Aili  below  subjoin  a  tabic  oi  the  headings  of  the  tempered 
consonances,  in  order  to  give  those  professors  who  may 
feel  no  inclination  to  submit  to  the  drudgery  of  calculation, 
some  idea  of  what  the  effect  of  this  temperament  would  be 
on  an  organ,  where  those  beatings  are  rnost  disiinctlyheard: 
aformidubie  host  of  foes,  inimical  to  coirect,  and  even  tole- 
rable tune.  It  appears  to  me,  in  the  outset,  doubtful  whether 
a  tempered  system  should  have  any  perfect  chords  (but 
the  octaves);  as  those  chords,  whenever  ihev  are  heard,  will 
render  the  ear  less  disposed  to  b:^  pieiised  with  the  imperfect 
harmony  which  follows. 

We  will  suppose  the  perforn^er  on  the  orcjan,  to  begin 
with  Kirnberger's  svstem  ui  the  key  of  C,  answering  to  the 
tenor  clif ;  here  is  a  chord  al)solutelv  perfect  ;  so  also  is  the 
chord  of  G,  the  fifth  of  the  key;  but  the  chord  of  the 
fourth  of  the  key  ranks,  in  point  of  importance,  next  to 
the  kev-note  and  its  fifih  ;  and  here  unfortunately  is  a 
chord  of  which   A,  the  major  third  to  F,  beats  149  times 
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in  ^5'^  Froin  the  key  of  C  :i  nioduhtiou  will  naruralfy 
be  expected  into  the  kev  of  G;  which  inndulation  will  re- 
quire the  duniinant  of  G,  viz.  the  chord  of  D  with  a  major 
t[iird_,"fjith,  and  seventh.  jMow'ihe  A  is  half  a  coninia  too 
fint,  as  a  fifth  above  D,  and  will  beat  75  times  in  15''.  And 
this  we  may  take,  as  the  first  instance  of  "  a  verv  fine  va- 
riety of  perfection."  Surely  l^Jr.  Kollnnann  would  have 
been  more  consistent  in  the  use  of  terms,  if  he  had  said 
•'  varieties  of  iiRperfeciinn."  The  next  chord  which  oc- 
ccirs  is  that  of  E,  the  finh  of  which  is  perfect,  but  the 
major  third  beats  255  in  15'^  The  chord  of  F  has  already- 
been  spoken  of;  proceed  we  then  to  examine  tlife  chord  of 
Bfc  ;  the  fifth  is  perfect,  the  major  third  beats  309-  This 
chord  on  Eb  beats  2G6. 

Now  let  us  compare  tliis  temperament  with  that  upon 
organs  tuned  in  the  usual  manner.  I  do'not  <rive  the  beats 
in  extreme  kevs,  because  they  are  tbO  rapid  to  be  heard  as 
beatings^  except  in  the  lowest  part  of  the  scale,  and  have  a 
rough  effect,  which  is  more  tolerable  than  beatings  not  too 
rapid  to  be  perceived  as  beaitings.  One  chord,  viz.  that 
of  Ab  or  G^  has  a  peculiar  character,  (it  is  called  the  wolf) 
the  iiftb  being  almost  the  fifth  part  of  a  minor  tone  ^oo 
sharp,  a.nd  the  beatings  arc  distinctly  hc-ard  in  the  middle 
and  lower  part  of  the  scale. 

Chords  on  ike  OrgG?i,  as  inned  in  the  usual  Manner, 

C,-G,  D,  A,  and  E,  g(^od. 

Sj  F*,  Cm  and  G«.     The  maj^r  thirds  almost  one  fourth 

of  a  minor  tone   too   sharp,  and 

Ab  (or  G*)  has  also  a  fifth  almost 

t,  Bb  and^b,  f^ood.  one- fifth    of    a  minor   tone    too 

siiarp,  as  before  observed. 
When  we  liear  an  organ  tuned  in  this  manner,  we  mav 
Civ.-isider  oureelves  at  a  feast,  in  which  there  are  dishes  of 
various  qualities;  v/hilein  M.  Kirnber'Ier's  feast  of  ea.Yy?^?.?//> 
viands,  but  eight  dishes  are  very  palatable,  and  those  u  ho 
are  fond  of  sour  crout  and  olives,  and,  like  tnanv  of  our 
best  composers,  have  no  objection  to  a  slice  of  woU",  though 
ihev  would  not  chofTi^e  todine  cntirelv  upon  that  outlandish 
animal,  have  an  opportunitv  of  gratifving  thei'r  ^xiX'uliar 
palates.  Until,  therefore,  some  irrefragable  arguments  ar6 
produced,  to  prove  the  superiority  of  M.  Kirnberger's  teili- 
peraftient  to  that  in  couutiou  I'Se,  I  presume  our  organ- 
builders  and  organ -tuners  will,  in  spite  of  anv  charges  of 
obstinacy,  ignorance,  or  policity,  continue  to  tune  as  their 
ancestors  did  before  ihem  :  as  I  cannot  iiutter  myself  thf 
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public  will  ever  go  to  an  enormous  expense,  for  many  ad- 
ditional pipesj  in  order  that  our  old  and  voungr  organists 
may  perform  their  wonderful  feats  of  modulation  (which 
require  as  little  genius  as  application)  without  torturing 
those  who  prefer  tolerable  tune,  to  the  parade  of  science, 
luirther  observations,  on  mean-tone  temperaments,  may 
be  offered  hereafter.  ^ 

C.  J.  Smyth. 


M.  Kirnberger's  Temperament^  Beats  in  l^'\ 

TThe  Vibrations  commanicated  by  Mr.  Farey.) 
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The. Isotonic  Scale*,   Beats  in   \5'\ 

(The  Vibrations  communicated  by  Mr.  Farey.) 
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LXVIII.  On  Crystallography.  %M.  Hauy.  Translated 
Jrom  the  last  Paris  Edition  of  his  Traiie  de  Mineralogie. 

[Continued  from  p.  1363.] 
GKOMFTKICAL    CHARACTERS    OF   CRYSTALS. 

16.  For  7ns,     Nucleus  or  primitive  form. 

JLt  is  very  rare  to  find  a  mineral  under  its  primitive  foriH 
given  immediately  by  nature^  and  there  is  a  certain  num- 
ber ot  species  in  which  this  form  is  known  only  from  the 
results  of  mechanical  division  and  by  theory.  The  just 
measureme-nt  of  actions  susctptibic  of  producing  it  is  only  as 


*  See  our  xxviiith  vo'unie,  p.  65,  sr4  obi  !:x;i{h  volume,  p.  347. — Edit. 
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it  were  a  point  which  frequently  escapes  in  the  process  of 
crystalliz-itionjamid  that  luuUitude  of  circumstances  which 
influence  in  so  manv  ways  the  progres?  of  this  operation. 

The  diversity  of  the  primitive  lorms  ought  to  be  re- 
garded as  a  certain  indication  of  a  diflbrence  in  nature  be- 
tween two  substances,  and  the  identity  of  primitivg  form 
indicates  that  of  nature,  at  all  times  when  this  form  is  not 
one  of  those  which  have  a  marked  charcictcr  of  regularity, 
such  as  the  cube,   the  reguUir  octahedron,  Sec. 

Secondary  forms.  In  order  to  defcribe  more  easily  the 
secondary  forms,  we  f^hall  suppo-e  them  always  situated  in 
such  a  matiUer  that  the  line  which  inay  be  considered  as 
their  axis  has  a  vertical  position,  and  then  the  faces  parallel 
to  this  axis  will  themselves  bear  the  name  o^  vertical' J  aces  ; 
we  shall  call  fwrixontul  faces  those  which  will  be  perpen- 
dicular, and  oblique  faces  those  which  will  be  inclined  to- 
wards it. 

We  arc  sometimes  in  the  situation  of  indicating  the  In- 
cidence of  a  face  which  is  presented  in  front  in  the  pro- 
jection of  a  crystal,  on  that  which  is  adjacent  to  it  behind 
the  same  crystal.  We  shall  then  give  to  the  latter  the 
name  o^  reiurj;ed facet.  Suppose,  for  example,  that  in  the 
distich  topaz  represented  ftlg.  61.,  PI.  Vll)  it  is  requisite  to 
indicate  the  Mnglctormed  bv  one  or  other  of  the  panes  o,  o, 
with  (.hat  which  is  contiouons  to  it  in  the  posterior  part, 
we  shall  say  that  the  incidence  of  o  on  the  returned  pane 
is  93^  &. 

The  forms  of  crystals  are  subject  to  various  kinds  of  al- 
terations purely  accidental.  One  consists  in  ccrtam  faces 
being  nearer  to,  or  more  distant  from,  the  centre  in  one 
crystal  than  in  another  which  belongs  to  the  same  variety, 
in  such  a  v.ay,  howevfr,  as  constantly  to  preserve  a  certain 
character  of  symmetry.  In  several  cases  these  variations  only 
fnll  on  the  dimensions  of  the  faces,  and  not  on  the  number 
of  their  sides.  This  happens  with  certain  dodecahedral 
rrarnct?,  which  in  the  case  of  perfect  synMnetry  would  have 
their  siu face  composed  of  twelve  cc|ual  and  similar  rhombs, 
and  whixih  are  lengthened  in  the  direction  of  an  axis  which 
would  p:^.ss  bvtwo  of  their  opposite  solid  anolcs  taken  among 
those  wbich  are  formed  of  three  plane  anolcg»  The  dode- 
caiiedron  is  then  presented  under  the  appearance  of  a  solid 
with  six  panes  which  are  ch^ngated  rhombs,  \\\x\\  summits 
of  three  iaccs  each  which  are  true  rhombs,  jn  other  cases, 
the  faces  themselves,  or  some  of  them  at  least,  change  their 
figure^  by  the  increase  or  diminution  of  the   number  of 
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their  sides.  Thus,  upon  the  hypothesis  that  the  cube  per- 
forming the  function  of  the  primiiive  form  undergoes  a 
decrement  bv  a  simple  range  around  its  eight  soJid  angles, 
it  may  happen  that  the  effect  of  the  decrement  remains  m- 
terrupted,  at  the  term  at  which  all  ihe  faces  which  it  pro- 
duces are  equilateral  triangles  far  enough  removed  from 
the  centre  to  avoid  meeting,  and  then  the  faces  parallel  to 
those  of  the  primitive  cube  will  be  octagons.  If,  on  the 
contrary,  the  same  faces  come  in  contact,  the  primitive 
planes  will  preserve  the  form  of  the  square  :  finally,  if  they 
intersect  each  other,  they  will  be  changed  into  hexagons, 
without  the  primitive  faces  ceasing  to  be  squares,  and  these 
variations  might  pass  through  an  mfinity  of  degrees  which 
will  be  as  many  approximations,  with  respect  to  the  form 
of  the  complete  octahedron,  which  is  the  object  towards 
which  the  law  of  decrement  tends. 

But  amid  all  these  diversities  of  positions,  the  mutual  iir- 
cidences  of  the  faces  of  the  crystal  are  constant.  This 
truth,  which  has  been  placed  beyond  all  question  by  the; 
^lumerous  observations  of  Rome  de  I'lsle,  is  a  necessary 
consequence  of  the  integrant  molecule  being  itself  invari- 
able in  its  form,  and  also  from  the  law  of  decrement  in  its 
turn  having!;  a  constant  progress,  which  is  only  arrested 
more  or  less  far  from  its  limit  in  the  different  crystals  re- 
lative to  one  and  the  same  variety. 

A  second  cause  of  variations  is  that  which  disturbs  the 
symmetry  and  regularity  of  the  crystalline  form,  and  the 
e^ect  of  "which  is  to  destroy  the  equality  of  the  analogous 
faces,  in  such  a  way  that  some  lake  a  very  visible  extension, 
while  others  almost  entirely  escape  the  eye.  The  theory 
ought  to  make  an  abstraction  of  these  variations,  and  re- 
gard them  as  null  :  but  they  are  visible  enough  to  confuse 
the  mind  of  a  person  not  much  habituated  to  these  exer- 
cises, and  who  cannot  easily  distinguish  the  type  from  the 
true  form  ihrough  the  traits  which  disfigure  it,  and  this  is 
the  source  of  the  greatest  difficulties  which  the  study  of 
crvstallo2ra[)hy  presents.  The  projections  traced  from  re- 
gular crvstals,  and  the  copies  in  relievo  of  these  bodies,  may 
be  of  great  use  to  the  naturalist,  in  order  to  bring  back  the 
rest,  by  an  exercise  of  imagination,  to  the  symmetry  from 
which  they  are  separated. 

These  imitations  of  the   work   of  nature  will    serve  to 
obviate  a  difficulty   of  another   kind,   namely,   that   vvhich 
arises    from  the  grouping  of  crystals   partly  concealed  by 
each  other,  or  from  their  slight  projection  above  the  ma- 
trix. 
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tfix,  in  wliich  they  seem  U)  be  more  or  less  fastened,  so 
that  It  behoves  an  observer  to  complete,  in  his  imagination, 
each  oj  these  paitiai  farms- 
Ill  short,  I  iia.ve  been  more,  than  once  surprised  to  see 
with  what  {-iieiiity  young  mineriiogists,  who  have  joined  to 
a,  taste  for  the  scien<:e  an  apiltude  for  geometrical  con- 
ceptionii,  have  reft^rred  every  thing  to  its-  right  place  in 
crystals  tiie  fapes  of  vvhich  wert^  the  moj^t  deranged,  or 
bai^e  profited  trom  the  trifling  part  of  a  crysial  sunk  in 
iis  matri:<..in  order  to  guess  at  x^q  rest.  It  would  even 
&eea:i  tba^  there  is  a  peculiar  :^.aiisfactioa  ailachcd  to  the 
solution  .of  ihese  .  small  problems:  every  person  i»  pleased 
with  g^v^ng  proofs  of  sa2;acity,  and  with  understanding- 
nature  as  if,  by  half  a  word. 

In  order  to  determine  the  mutual  incidences  of  the  faces 
of  a  crvstai,  or  of  its  salient  angles,  an  inst-rument  is  used 
which  was  invented  bv  M.  Carangeau.  This  instrument, 
which  strongly  resenibles  the  graphometer,  is  composed  of 
a  semicircle  MTN  (ng.  77)?.  of  brass  or  silver,  divided 
into  degrees,  and  which  has^  two  arms  A  B,  FG,  one  of 
which  FG  is  slit  iVom  21X0  R,  excepting  at  K,  where  a. 
sjn.dl  piece  is  left  unslit  in. order  to  give  more  solidity  to 
the  instrument.  This  arm  is  attached  at  R  and  at  c  to  a 
brass  rule  situated:  hciund,  and  v.hich  is  of  a  piece  with  the 
semicircie.  The  lancilon  cf  the  arm  with  this  rule  is' 
produced  by  means  of  two  screws  which  are  inserted  into 
the  slit.  The  other  arm  A  B  is  slit  in  the  san^e  manner 
from  X  to  c,  where  it  is  attached  abo.e  the  former  bv 
means  of  the  screw  at  this  place,  and  winch  traverses  the- 
two  slits.  On  looseidng  the  screws,  we  can  shorten  at  plea- 
sure the  parts  c  G,  c  B,  of  ihe  two  arms,  as  circumstances 
require. 

The  arm  A  B.  havijig  only  a  single  point  of  attaching:  at 
c,  where  the  centre  of  the  circle  is,  has  a  movement  around 
this  centre,  while  the  arm  G  F  remains  constantly  in  the 
direction  of  the  dlametcrr  which  parses  by  the  points  zero 
and  180^ 

It  may  be  useful  to  remvirk,  that  the  upper  part  of  the 
arm  AB  ought  to  be  bevilled  off'  towards  its  edge  sz,  the 
direction;  of^  which  being  prolonged  b'^lf>w,  pa-ses  by  the 
centre  c  ol-  the  instrument.  The  reason  of  this  is,  that  this 
t^iigQ  is  uhat  is  called  the  index  line^  i.e.  that  which  indi- 
cates o\\  the  graduated  circuinftirence  the  measurement  of 
the  angle  wanted. 

Let  us  now  suppose  that  we  wish  to  mt  umhc  i.u  a  crvstai 
the  angle  ilirmcd  by  two  adjoining  plaiKS.     We  know  that 

F  f  4  titis 
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this  angle  \s  eqnal  to  thai  of  two  lines  drawn  from  one 
and  the  same  point  of  ib.e  td2:e  which  joins  these  planes, 
with  the  condition  that  they  are  nerptnciicular  to  this  ridge 
and  laid  down  on  tb.e  same  planes.  In  (jrder  to  have  this 
angle,  we  shall  arrange  the  instrument  so  that  the  portions 
c  G,  c  B  of  the  two  arms  may  leave  no  light  between  them 
and  the  planes  in  question,  and  at  the  same  time  their  edges 
may  be  perpendicular  to  she  edge  of  junction.  In  this  case, 
the  faces  which  embrace  the  crystal  are  tangents  to  the  two 
planes  whose  incidence  we  seek  for.  This  beinc;-  done,  we 
bhall  seek  on  the  circumference  of  the  instrument,  the 
degree  which  the  index  line  sz  marks,  or  the  angle 
which  this  line  forms  wiih  that  which  passes  by  the  centre 
c  and  by  the  zero  point,  which  angle  is  equal  to  that 
forircd  by  the  two  portions  G  c,  c  B  of  the  arms,  since  it 
is  oppoFite  to  it  at  the  summit. 

It  is  an  advantage  to  he  able  to  shorten  these  parts  at 
pleasure,  to  avoid  the  obstacles  which  would  render  the 
operation  impracticable,  and  which  might  be  occasioned 
either  by  the  matrix  to  which  the  crystal  adheres,  or  from 
the  adjoining  crystals  in  which  it  is  partly  tastened. 

But  there  are  cases  in  w  hich  this  precaution  is  not  slif- 
ficient,  and  in  w  hich  we  should  find  ourselves  constrained 
by  the  part  of  the  semicircle  situated  towards  M,  if  its 
position  was  invariable.  The  ingenious  inventor  of  the 
iTistrument  has  guarded  against  thiS  inconvenience  by  the 
follow itttr  contrivance. 

Ti)e  stalk  at  c  has,  besides  the  two  arms,  a  stav  or  rod 
of  steel  placed  below  the  cor  per  rule  on  v\  hich  the  arm 
GF  is  irrjmediatelv  applied.  1  he  upper  extremity  of  this 
rod,  or  that  which  is  situated  towards  O,  has  a  hole  into 
which  a  steel  peg  also  enters,  furnished  with  a  screw  in  a 
similar  manner.  In  addition  to  this  the  senncircle  is  di- 
vided at  90%  so  that,  by  means  of  a  hinge  with  which  it  is 
provided  at  the  ^airie  place,  the  quarter  of  the  circle  TM 
js  folded  belov/  the  quarter  cf  the  circle  T  N,  and  is  as  it 
were  suppressed.  V/hen  we  wish  to  execuie  this  move- 
ment, we  must  loosen  the  screw  vvhich  fastened  the  npper 
part  of  the  cod  cO,  we  must  disengage  the  hole  at  the  end 
of  this  rod  from  the -screw  which  is  inserted  into  it,  and 
we  must  pull  down  the  rod  until  it  is  beneath  the  copper 
rule  which  has  the  arm  G  F.  When  the  angle  measured 
exceeds  00°,  we  must  return  ihe  quarter  circle  TM  to  its 
place,  in  order  to  a;  certain  its  value. 

It  will  be  easy  to  appreciate  the  utility  of  the  goniometer, 
if  we  reflect  how  interesting  it  is  that  descriptions  of  cry- 
stals 
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<tah  should  indicate  the  angles  which  their  faces  make 
with  each  other.  Such  are  the  indications  which  make  the 
description  star:  up,  as  it  were,  by  palpable  and  truly  cha- 
racteristic tra:'es.  Witi^oiit  the.v:  reqiiivitcs,  a  description 
would  be  a  rude  and  mipCi  feci  sketc)»,  which  might  be  re- 
ferred to  many  different  objectG. 

Thus  we  do  not  describe  dodecahiedral  zircon  when  we 
mereiv  sav  that  it  is  a  pri«m  \\\{h  fo;:r  panes  terminated  bv 
summits  with  four  rhombs  which  arise  on  the  longitudinal 
ridties.  This  ^character  would  also  suit  the  harmotome 
(the  crucitbrm  hyacinth),  the  !^ll!b.tc,  oxidized  tin,  &c.  : 
but  if  you  add  that  the  panes  Form  ri^hc  angles  with  each 
other,  and  the  faces  of  the  summit  a'C  inclined  to  each 
other  bv  124°  19%  the  description  wdi  be  restrained  to 
zircon.  If  vou  say  tliat  the  incl  nation  is  I'Jl-  57%  it  will 
be  the  harmotome  ;  or,  ir  you  say  that  there  are  two  dif- 
ferent inclination'^,  the  one  I£3"  32',  and  the  other  112^ 
14',  it  will  be  the  stilbite. 

There  arc  several  varieties  of  one  and  the  same  substance 
which  mav  present  forms  of  the  same  kind,  and  which  will 
oniy  be  distmguished  bv  the  measurements  of  their  angles. 
Of  this  description  are  the  ^ix  rhomboids  on  one  hand, 
and  on  ihc  '.aher  the  two  dodecahedrons  with  rhombic 
faces  which  are  ii)und  in  carbonated  hme.  How  can  we 
exactly  d.^-cribe  all  the  varieties  which  differ  from  each 
other  more  or  less,  if  we  do  not  precisely  mark  the  dif- 
ferences ?  And  tiiere  are  even  cases  in  which  the  use  of 
the  <roniomcter  is  the  oniy  wav  to  avoid  an  error  which 
would  not  fail  to  slide  into  the  description.  Thus  the 
calcareous  rhomboid,  the  angles  of  which  only  d;ifcr  in 
about  3'  18'  from  the  right  am/le,  v/as  at  first  taken  for 
a  cube,  and  v/ould  have  continued  to  be  ca^'kid  cubical 
cclcarenus  spctr,  if  geometrical  measuremen'^  had  not  rec- 
tified ihs  denominaiior,  doubly  defective,  either  in  itself, 
or  with  reference  to  ihe  theory  which  demonstr;ites  that 
the  existence  oF  (he  cube  dots  not  agree  here  wiih  that 
of  anv  svmnielncal  laws  of  decremtiU. 

One  of  the  principal  cause>  oi  tins  neglect  oF  Eronio- 
meirv  arises  From  the  kind  of  rnh:  to  which  some  nunera- 
Jogists  are  restricted,  of  confining  themselves  to  characters 
susceptible  of  bein^j  determined  solely  by  a  ref'^rence  to  the 
senses:  and  on  this  accomit  we  arc  deprived  of  the  re- 
sr)iirccs  presented  bv  the  instruments  which  give  tf»  our 
orirans  a  new  deo!*,»e  of  dthcacy,  and  render  them  capable 
oi  attainimr.  Ill  the  determniatKin  of  the  distincuishini'' 
eharact'.rs  of 'minerals,   thai  precision  which  is  m  itb  turn 

me 
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tbe  principal  character  of  the  sciences.  I  have  kncAvn 
spme  admirers  of  simple  and  unaided  ocular  demonsira-.. 
t[on,  nevertheless,  approve  of  usuig  an  eye-glass.  Now 
\vhat  is  a  goniometer  but  a  kind  of  geometrical  eye-glass, 
which  enables  us  to  perceive  those  nunute  di {Terences,  and 
imperceptible    gradations,  which  escape  the  eye? 

With  respect  to  plane  angles,  we  have  sometimes  indi- 
caj.cd  them  also*,  particularly  those  of  primitive  forms, 
a^nd  those  which  imprint  on  secondary  forms  a  character 
of  simplicitv  and  regulariiv,  such  as  the  angles  of  90°, 
6p\  Sec.       ' 

We  s)>all  conclude  from  what  precedes,  that  every  cry- 
stalline form,  when  we  consider  only  what  is  invariable  in 
ityi.e,  the  number  and  the  respective  inclinations  of  its. 
faces,  is  so  trah;  cha,racterist.ic,  that  it  may  serve-  of  itself 
tp.  determine,  independenilv  of  every  other  consideration, 
tii-e  species  to  v.  hich  the  crystal  belongs  that  presems  it, 
provided  it  be  not  a  cube,  a  regular  octahedron,  a  regulan 
tetrahedron,  a  rhpmboidal  dodecahedron,  cr  a.  regular  hexa- 
hedrai  prism.  Thus  the  ibmi  of  liie  dodecahedron  with 
triangular  scalene  iaces  ini;lined  aniong  each  other  alter- 
najtely  by  1  i4,°  20'  ^6'',  and.  10^^  CS'^-IO'',  indicates  by, 
ijlself  a  variety  of  carbonati-d  lime. 

Hence  it  wordd  be  possible  to  compose  a  method,  by 
ipeans  of  wliich,  anv  crystalline  form  being  given,  we 
might  succeed  in  ascertaining  in  what  species  it  ought  to 
be  placed. 

It  is  easy  to  perceive,  that  by  considering  the  faces  of 
crystals  relative  to  their  number  which  varies  from  four  to 
6^  and  upv.\ards,  with  their  vertical  positions,  inclined  or. 
borizontaJ,  with  the  other  modes  of  existence  of  which 
they  are  sy.«ceptible,  we  should,  have  divisions  and  subdi- 
visions so  mr.ch  the  clearer,  if  geometry  was  called  in  to, 
determine  and  circumscribe  them.  A  method  of  rhis; 
liind  would  be  pureJy  factitious,  but  it  would  fulfil  its. 
principal  object  :  and  we  might  even  conceive  that  a  geo-j 
metrician  with  its  assistance,  who  was  no  naturalist,  and. 
w,ho  had  only  before  his  eyes  the  collection  of  crystalline 
forms  ejcecuted  in  wood,  might  succeed  in  arranging  this 
Qollection.  There  would  onlv  be  the  forms  common  la 
V^ious  species  which  would  lead  to  several  names,  amon!:^: 
which  we  could  only  choose  from  the  inspection  of  the. 
na,iural  crystals,   by  combining   with  the  form  a  second 

*,  We  rctay  r).easur£  these  angjles  by  means  of  a  card  properly  cut,  or  hy 
fwo  v£ry  thin  rules  of  steely  which  turn  on  each  other  by  means  of  a  hinge. 

ciiaracter 
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ciiaracUr  on  which  the  List  step  wouW  depend,  by  which; 
to  aliain  oair  object.  Thus  ihe  taste  joined,  to  the  cubical 
form  would  instantly  i»idicate  inuriate  otsoda.  A  met^dlic 
col<mr  of  a  bronze  yeilosv  reflected  by  a  body  of  the  same 
form  would  cl'.aracterize,  suipharated  iron. 

17.  Structure.  Mechanical  Dicis'wn.  Tlie  charactcc 
furnrshed  bv  this  operation  is,  as  we  have  a'ready  re- 
markc'd,  the  ojilv  one  whicii  does  not  participate  in  ihe 
variations  produced  by  the  mixture  of  hettrogeneous  sub' 
stances,  the  influence  of  which  modifies  the  hardneiis, 
specific  gravity,  fusibilitv,  Sec.  and  even  liic  results  of  tiie 
analysis,  ft  may  perhaps  disappear  in  the  uu-^liapen  masses^ 
\vhich  have  undergone  a  confused  crysiallizuiiion ;  but 
v^herevcr  it  is  j)ossible  ir.erely  to  have  a  s:limpse  of  it,  it{ 
is  susceptible  neither  of  more  nor  of  less.  It  removes  in, 
some  measure  every  thing  which  is  merely  accessary  in 
the  compositioQ  of  a  substance  ;  aiyd  while  in  all  other 
respects  this  substance  marches  through  a  succession  o£ 
shades,  the  measurement  of  tlie  primitive  angles  stops  at 
the  same  degree;  and  as  soon  as  the  substance  changes  its 
nature,  there  is  an  abrupt  leap  in  the  vahie  of  the  angles. 

We  may  venture  to  hope,  that  those  who  peruse  this 
treatise  with  attention  will  perceive  the  advantaGfc  which 
we  have  made  of  the  character  in  question,  for  the  deter- 
mination of  the  species.  In  our  tirst  researches  we  had 
nothing  further  in  view  than  to  make  it  the  basis  of  a^ 
theory  fitted  for  throwing  lights  on  crystallography.  But 
the  various  applications  which  we  have  made  of  this  theorv 
led  us  to  exchide  from  such  a  species  crystals  which  had 
been  referred  to  it,  and  which  rejected  the  laws  of  str.ucturq 
<^f  v^hich  the  forms  reiaiive  to  this  species  were  suscepti- 
ble; whereas  other  crystals,  hitherto  placed  in  di^Terent 
species,  were  subject  to  laws  which  solicited  tiieir  iatimacy  ; 
and  from  that  moment  we  conceived  that  this  theory^  which 
at  first  appeared  restricted  to  a  simple  branch  of  mineralogv, 
could  extend  its  influence  to  the  Vv  hole  science,  and  con- 
tribute to  give  more  regularity  and  justness  in  tjie.  distri- 
bution of  the  subjects  which  it  embraces. 

IS..  Fracture.  This  (uiglu  not  to  be  confounded,  witl^ 
structure.  Having  broken  a  mineral,  u  hen  we  perceive 
internally  a  scaly^  granuloas  or  fibrous  texturcj,  this  is  the 
effect  of  an  arraiigejnertt  which  preexisted  in  the  bodv. 
But  if  we  find  an  undulated  surface,  or,  a  species  of  smill 
scales,  which  are  nothing  eLe  than  very  thin  fraiimenis, 
still  partly  adhering  to  the  substance^  this  a<pecr  is  the 
cflcct  of  fracture.     But  as  it  depends  origuially  on  a  certain 

mode 
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mode  of  agc^rcga'.ion,  it  is  generally  discovered  in  all  the 
pieces  of  the  same  substance,  and  it  is  this  which  may 
serve  as  a  character  for  recoonisino;  it. 

Minerals  in  which  there  is  wanting  some  one  of  the 
sections  necessary  for  completing  the  primitive  form,  pre- 
sent a  fracture  properly  so  called  at  the  place  where  these 
sections  ought  to  exist.  For  exanjple,  in  the  amphibole, 
the  joints  parallel  to  the  panes  of  the  prism  are  very  di- 
stinct, whereas  we  perceive  none  in  the  direction  of  the 
bases  ;  so  that  the  crystal  is  broken,  instead  of  allowing 
itself  to  be  divided  in  the  same  direction.  There  are  there- 
fore, in  these  cases,  longitudinal  joints  with  a  transverse 
fracture.  In  other  cases  the  joints  arc  parallel  to  the  bases, 
and  the  fracture  is  longitudinal.  We  shall  poirit  out  the 
diifereut  directions  according  to  which  ihe  fracture  takes 
place;  and  when  there  will  be  no  joints  visible  in  any  di- 
rection, as  takes  place  with  respect  to  agate-quartz,  we 
shall  say  thai  the  fracture  is  indefinite. 

[To  be  continued.} 
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_^Av  31. — The  conclusion  of  Mr.  Home's  paper  on  the 
organs  of"  cen'tration  in  ovi-viviparous  animals,  particularly 
Xho.  sqnaliis  or  shark  genus,  and  the  opossum,  was  read. 
Mr.  H.'s  observations  chieflv  applied  to  the  squalus  acan- 
ih'ias,  or  picked  dog-fish,  common  on  the  shores  of  Nor- 
folk; and  the  kangaroo,  pariicularly  ihc  latter,  the  young 
of  which  not  deriving  its  nutriment  by  a  navel-string,  or 
from  the  uterus  of  w^  niother,  is  supported  by  external 
aoents,  of  which  air  forms  an  essential  part.  He  also  no- 
ticed the  fact,  that  fish  deposit  their  eggs  on  rocks  and 
plants  near  the  surface  of  the  water,  which  there  contains 
more  atmospheric  air,  and  that  this  air  is  necessary  to  the  life 
of  the  young  fish,  which  are  enveloped  In  a  gelatinous  fluid. 
June  7, — was  occupied  in  readinn;  Mr.  Brande*s  appen- 
dix to  Mr.  Home's  paper,  consisting  of  a  chemical  analysis 
of  the  peculiar  gelatinous-like  matter  in  which  the  ova  of 
sharks,  spawn  of  frogs,  Scc.are  nourished.  By  the  friendly 
assistance  of  Sir  Joseph  Banks,  Mr.  B.  obtained  some  of 
what  is  called  star-shot  jelly  from  Jyincoinshire  (that  sub- 
stance found  near  marshes,  which  Mt*  Pennant  justly  con- 
jectured to  be  the  excrement  of  herons  after  feeding  oji 
frog?)  ;  the  matter  which  envelops  frog-s;)a\vn,   and   that 

which 
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which  includes  the  ova  of  sharks :  these  he  respectively 
analysed-,  and  found  them  to  possess  similar  properties,  but 
all  very  ditferent  from  gelatin,  however  analogous  in  their 
external  appearance,  and  which  he  concluded  to  be  a  pe- 
culiar animal  matter  not  yet  described.  This  jelly-likc 
matter  is  insoluble  by  \tater,  but  it  absorbs  water  in  great 
quantities,  and  becomes  proportionally  enlarged  in  conse- 
quence :  acids  and  alkalies,  however,  dissolve  it;  but  in 
none  of  its  characters  does  it  t-vince  any  identity  with  ge- 
latin or  albumen. 

A  mathematical  paper  on  multi-nomi.^ls,  by  Mr.  Knight, 
was  communicated  to  tiie  secretary  (Mr.  Davy),  and  laid 
before  the  society  ;  but  it  was  nut  of  a  nature  to  be  read. 

Mr.  Hubbard  communicated  a  letter  from  Sir  John , 

containing  a  plan  for  purifying  the  air  of  coal-mines. 
The  author,  having  observed  that  workmen  descend  into 
wells  with  the  greatest  safety  afier  throwing  a  quantity  of 
water  into  them,  proposes  the  like  expedient  to  purify  coal- 
mines, by  projecting  water,  in  quantJtits  sufficient  to  absorb 
the  choke-damp  (carbonic  acid  gas),  against  tiie  cieling  of 
mines,  by  means  of  an  instrument  like  a  lire-engine,  made 
with  an  end  like  that  of  a  watering-pot,  to  throw  the  water 
like  a  shower-bath,  and  thus  present  the  greatest  possible 
surface  to  the  noxious  air.  This  machine,  the  writer  con- 
cludes, might  be  both  supplied  v.ith  water  and  worked  by 
the  steam-encines  in  all  coal-mines.  Several  other  minute 
operations  and  less  important  advantan:cs  were  stated  as 
likely  to  result  from  the  adoption  of  this  plan ;  on  con- 
cluding which,  the  society  adjourned  till 

June  21, — when  a  part  of  a  paper  by  M.  Delille, 
translated  from  the  French,  was  read,  (Wscnbing  the 
lokan  upas,  or  poison -tree,  of  Java..  The  auihor  is  a  French 
physician,  a  member  of  the  National  Institute  of  Egypt, 
and  transmitted  this  paper  from  the  East  Indies  to  the 
Royal  Society,  by  means  of  an  English  lady.  The  botani- 
cal account  of  this  poisonous  plant  he  received  from  one 
of  the  French  natnraltsts  who  accompanied  Capt.  Baudin, 
and  who  resided  some  lime  m  Java;  where  he  visited  the 
interior  of  the  countrv,  and  wiih  much  difficulty  succeeded 
in  prevailing  on  the  natives  to  show  him  the  different  poi- 
son-plants, which  ihev  carefully  conceal  in  order  to  use 
them  during  war.  Hence  the  r.-asoa  of  so  many  fables  as 
Lave  been  repeated  re^pectinrr  the  extraordinary  destructive- 
ness  and  Influence  of  liie  upai,  wlrich  in  tlife  langi.age  of 
the  Javanese  sianities  vegetable  poison,  and  is  applied  only 
ti>  the  juice  of  the  bohan  trec^  and  another  twidied-slemmed 
.     .     .  plant. 
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plant.  The  bohan  is  a  lafiie  tree,  which  this  writer  con- 
siders a  new  genus  :  the  other  plant,  yielding  an  equally 
poweriiil  poison,  is  of  the  woodbine  genus.  Thmtpas,  or 
poisonous  juice,  is  extracted  by  an  incision  in  the  bark  vvith 
a  knife,  and  carefully  collected  and  preserved  by  the  ilatives 
to  be  used  in  their  wars.  As  to  its  diffusing  noxious  effllV- 
via  in  the  atmosphere,  and  destroying  all  vegetation  aTound 
it,  the  absurdity  of  these  stories  is  best  exposed  by  the 
fact,  that  the  climbing  species  requires  the  support  of  other 
plants  to  attain  its  usual  growth.  Dr.  Delille  made  several 
experiments  with  the  upas  on  dogs  and  cats.  An  incision 
Was  made  in  the  thigh  of  a  dog,  and  eight  grains  of  iipa^s 
dropped  into  it :  shortly  after  the  dog  began  to  vomit,  and 
continued  vomiting  at  intervals,  till  he  became  convulsed, 
the  muscles  of  his  head  greatly  distorted,  and  he  died  in 
£0  minutes.  Six  grains  were  put  into  the  thigh  of  another 
tioc^  which  also  vomited  first  his  undigested  food,  next  A 
white  foam,  and  died  contracted  and  convulsed  in  15  mi- 
nutes.— A  cat  was  also  treated  iu  like  manner  5  bat  she  w^s 
still  sooner  and  more  convvdsed,  and  her  muscles  con- 
tracted :  she  continued  leaping  up  for  a  few  minutes,  aii'd 
fell  down  dead.  All  these  animals  died  crying  and  in  great 
agony. — After  repeating  a  number  of  experiments  on  ihfe 
deleterious  and  prompt  effects  of  this  powerful  poisorl 
when  applied  externally ;  the  author  gave  a  grain  and  a  half 
to  a  dog,  which  he  took  into  his  stomachy  but  it  only  pro- 
duced a  slight  purging.  To  another  four  grains  were  givenj^ 
which  in  about  four  hours  produced  both  vomiting  and  purg- 
ing, and  the  dog  died  in  the  course  of  half  a  day.  On  ex^mili- 
inp'  the  bodies  of  these  animals  after  death,  no  very  extra- 
ordinary appearances  were  discovered;  the  ventricles  of  th6 
heart  were  full  of  blood,  and  some  slight  traces  of  inflam- 
mation appeared  in  the  stomach;  but  the  derangeitienl 
was  not  so  great  as  might  have  been  expected  from  such  & 
violent  and-  sudden  death.  From  this  circumstance,  th^ 
author  concltided  that  the  absorbents  had  transmitted  the 
poison  to  the  nerves  of  the  stomach,  and  that  this  peculiar 
vegetable  poison  acts  exclusively  on  the  nerves. 

*^*  In  the  account  we  gave  (in  our  last  number)  of 
Mr.  Macartney's  paper  on  luminous  animals  (not  insects 
merely)  there  were  some  mistakes.  He  stated  that  they 
belong  to  several  classes,  as  mollusca,  insects ^  worms  and 
■zoophytes. — There  is  but  one  species  of  mollusca  luminous^ 
the  pholas  dactvlus.  The  medusre  that  were  ranked  by 
Linnaeus  amongst  mollusca  are  now  j^laced  more  properly 
with  zoophytes. — ^The  medusa  scintillans>  one  of  the  lu- 
minous 
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nTJnous  species,  was  not  given  to  Mr.  Macartney  by  Cap*!, 
Horabr.rg,  but  discovered  by  himself.  The  pyrosonia  at- 
latiticHm  of  Peron  a\\-»s  called^  in  our  accounl,  the  pyrd^ 
soma  aiianitcii  ot  Perot. 

A  great  part  of  jNIr.  Mav  artncy's  intereslinsr  paper  is 
"tiilceu  up  uith  the  anatoiuical  tlescriotion  of  the  orofin^ 
from  whence  the  light  issues  m  certain  s^peeies. 

ROYAL    INSTITUTION. 

In  the  concluthng  lecture  at  the  Royal  Institution,  thfe 
large  Voltaic  apparatus,  consisting  of  2000  double  plates  oV 
four  inches  square,  was  put  into  action  for  the  first  time. 
The  efl'ects  of  this  combination,  the  largest  that  has  evdr 
been  constructed,  were,  as  might  have  been  expected,  of  a 
verv  brilliant  kind. 

The  spark,  the  light  of  which  was  so  intense  as  to  re- 
semble that  of  the  sun,  struck  through  some  liires  of  air, 
and  produced  a  discharge  through  heated  air  of  nearly 
three  inches  in  length,  and  of  a  dazzling  splendour.  Se- 
veral bodies  which  had  not  been  fused  before,  werte 
fused  by  thrs  flame;  the  new  metals  discovered  bv  Mr, 
Tennani,  iridium,  and  the  alloy  of  iridium  and  osmium. 
Zircon  and  alumine  were  likewise  {u^.tA  y — charcoal  was 
made  to  evaporate,  and  plumbago  appeared  to  fuse  in  vacuo. 
Charcoal  was  iirnrted  to  intense  wholeness  by  it  in  oxy- 
mtiriaiic  acid  cas,  and  volalili2ed  in  it,  but  v/ithout  efTect- 
ing  its  deconipoaiiion.  A  large  Levden  battery,  containing 
24  coated  jars,  was  charged  by  a  momentary  contact  of  the 
vi'ires  to  a  decrree  that  rcquirrd  from  20  to  SO  turns  of 
Nairne's  electrical  maclnne  of  eiahi  niches  dian^eter.  AH 
the  electrical  phtenomena  of  the  {>assage  of  electricity  to  £i 
d.istance;  the  discharge throuirh  aTi.rricellian  vacuum;  the 
ait-ractions  and  repulsions  of  light  l)i)dies,were  demonstrated 
in  a  distinct  way  !>v  nieans  <.'f  tins  apparatus.  It  may  bfc 
hoped  that  the  application  of  so  powerful  an  instrument^ 
and  such  easy  intihcJst)^  pioducuig-  the  most  intense  heat> 
will  lead  lo  sonje  new  iacts  in  arial)tic^.l  science. 

WERNERIAN    NATURAL    HISTORY    SOCIETY", 

At  a  meeting  of  this  Society,  loih  Mav  last,  the  Rev. 
John  Fleming,  Brcssav,  read  a!i  account  of  several  rare  ani- 
maia  found  by  him  in  Shetland,  partrcularlv  Pieuronectes 
punctatns,  a  specimen  of  which  he  exhibited  to  the  Society  ; 
LfOCcrnaria  (luadricornis;  Ech:n\is  miliaris.  Sec;  and  some 
ni?de:<cribed  specie?^  particularly  a  Flustra,  which  he  pro- 
posed to  edii  Piusiru  Eriisii'y  in   lyonoin  of  Mr.  EUis,   thfe 

illustrator 
\ 
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illustrator  of  the  conillincs. — At  the  same  meeting,  Dr. 
John  Birclay  read  rciuarks  on  some  pans  ot  the  stiuclure 
.of  the  larac  marine  aiHiiial  cast  ashore  in  Siroasay  last 
year. 

At  a  meeting  on  the  26th  May,  Dr.  John  Yule  read  a 
summaiv  of  exnennjents  and  observations  on  the  germina- 
tion ot"  the  GrauiinLX,  in  uhich  he  stated  some  new  facts 
respecting  the  aeconomv  o^'  this  useful  cla^ss  of  plants,  j1- 
lustrated  bv  a  scries  ot  drawings  and  specimens  of  the  gcr- 
ininalcd  .seeds  of  the  Cerealia  or  cuh.ivaied  species  ;  aiui  of 
the  buds  of  the  stem,  and  panicle  bi"  viviparous  Gras>cs. — 
And  iht  secretary  read  a  couiijiiiuication  from  Williaui 
Tilton,  esq.  on  the  porcelalu-earih  of  Cornwall. 

FKENCH  ICATIONAL  INSTITUTE. 
[Concluded  ircm  p.  399  ] 

Messrs.  Majendie  and  Dclifle  have  coinmunicated  to  I  lie 
class  their  experiments  made  on  animals  l>y  means  of  tiie 
nia'ittr  vviih  uihch  the  natives  of  the  l-ies  of  Java  and  o\ 
Borneo  poison  their  ariov.s.  [See  iiovAL  SociEXV,  two 
pasc««  back.] 

M.  V^aiiquelin  has  also  made  some  experiments  of  tliis 
kind  :  ai  the  end  of  his  chemical  analysis  ot  the  juice  of  the 
belladonna,  he  speaks  of  the  ei^'ects  of  this  substance  on 
animals.  Those  which  he  forced  to  swallow  it,  fell  down 
as  if  intoxicated,  in  u  delirium  precisely  similar  to  that  pro- 
duced bv  opium. 

M.  Sage  has  reported  on  the  same  subject  some  more  ex- 
periments, which  chance  threw  in  his  way,  or  which  he 
collected  from  autliors.  and  which  confirm  the  action  of 
this  juice  on  the  nervous  sy.^iem,  and  pariiculariy  on  the 
brain. 

A  \oung  practitioner  in  medicine,  whose  name  has  been 
nientioned  iv.  UiViwcv  annual  reports,  M.  Nvsten,  has  ai- 
leiDpfed  to  ascertain  the  eHccts  of  dHTciciU  e'ases  injected 
into  the  hioou-vessels  uf  animals:  he  u««ed  tlig  greater  part 
of  the  gases  witli  which  we  are  acquainted.  Atmospheric 
air,  u.xvgen  ga^,  the  oxidtdated  azuhc,  carbonic  acid,  car- 
bonic, phosphtireited  and  h^drogc-nated  gases,  &c.  are  in  no 
respect  deleterious,  'ftic  oxy-muaatic,  nitrous  acid,  and 
aniujoniacal  gases  seem  to  act  by  very  violenily  irriiatinu; 
the  right  auricle  and  the  pulmonary  ventricle.  The  sul- 
phurated hydrogen,  oxide  of  azote,  and  az(itic  gases  in- 
jure the  coutracide  power  oi  the^e  parts:  others  also  chance 
the  nature  of  t!)e  blood  so  completely,  ihat  respiration  can 
no  longer,  couven  it  lioui  venous  blood  inio  arterial,  &c. 

MEDICINE 
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MEDICINE    AND    SURGERY. 

M.  Desessartz  has  communicared  x\v.i  history  of  an  epi- 
demic disease,  wliich  raged  in  thrt-e' a'njninincr  villages  at  the 
same  time.  Although  oeneraih  dtpend  ng  on  the  incie- 
mencv  of  the  weather,  and  on  the  ba'1  quahtv  of  the  fruits  of - 
the  season j  this  ep'demv  rre-^ented  a  sensible  variety  in  the 
nature  and  intei^.sity  oi  t  c  syniptoms,  \^hich  n<:c?ssar;ly 
gave  rise  to  essential  mociitic?iiions  ni  the  treatment.  He 
shows  that  the  differences  depended  on  the  exposure  pecu- 
liar to  each  of  these  villages,  on  the  (quality  of  their 
respective  soils,  productions,  and  way  or  life  of  the  inha- 
iiants. 

,  M.  Saee  has  presented  to  the  class  some  reflections  on 
the  bes:  means  ot  rcm°dving  the  bite  of  the  viper,  and  a 
description  of  the  effects  of  the  poison  of  the  tarantula, 
with  the  means  employed  in  Spain  for  remed\ing  it.  All 
these  remedies  consist  in  the  internal  and  externa,!  use  of  the 
volatile  alkali. 

M.  Tenon  continues  to  enrich  the  art  of  surgery.  He 
has  communicated  to  the  clas;  three  memoirs,  one  on  the 
exfoliation  of  the  bones,  another  on  the  operation  of  tre- 
pannine  the  cranium,  and  a  third  on  some  kinds  ot  her- 
iiia.  In  the  first  he  inquires  if  the  bones  of  the  great  ex- 
tremities of  tne  body  are  exfoliated  after  amputation  ;  and 
it  results  from  his  numerous  ex[)eriments  on  dogs,  hares,  and 
sheep,  that  after  all  amputations,  the  denuded  extremity  of 
the  lonir  bones  is  exfoliated,  as  also  happens  to  the  flat 
bones  when  laid  bare,  before  being  Cove.ed  with  a  cicatrix. 
In  the  second  he  gives  the  description  of  all  the  phaenomena 
which  take  place  in  the  cure  of  a  wound  in  the  head,  in 
consequence  of  which  the  trepan  was  resorted  to,  and 
which  was  cured  after  151  days'  treatment. 

In  the  third,  he  describes  an  ingenious  method  resorted 
to  by  himself,  for  the  reduction  of  tv. o  crunil  hernias,  and 
gives  some  observations  on  the  opfratU)n  tor  an  ingunial 
hernia.  In  order  to  succeeu  \n  the  reduction  of  these  crural 
hernije,  "  I  directed  an  assistant  to  get  ui^on  the  bed  of  the 
patient,  and  place  himselt  between  the  knees  of  the  latter, 
making  him  raise  them  a^  high  as  possible  :  th*  pillows  be- 
ing withdrawn,  I  employed  another  pc  son  to  hold  ihe  leg 
and  foot  on  the  ruoturtd  sde,  and  t-.)  ta^n  strongly  inwnrds 
the  great  toe  as  weli  as  the  knee  and  thigh."  When  mat- 
ters were  thus  arranged,  M-  Tenon  succeeded  by  d-egrees  in 
returning  the  intestines  ir.to  the  abdomen,  so  itiat  the  pa- 
tient had  no  occasion  for  anv  operation. 

VoU  35.  No.  \^iQ,June  1810.     G  c:  M.  PcL 


466  French  National  Institute, 

M.  Pelletan  has  communicated  to  us  some  mterestin^ 
observations  on  aneurisms,  and  on  the  chirurgical  operations 
which  these  diseases  require. 

M.  Larrey  has  submitted  to  the  class  a  memoir,  on  which 
a  report  has  been  made,  and  which  suggests,  in  cases  of 
gunshot  wounds  followed  by  gangrene,  that  we  should  not 
ejjpect  to  put  a  stop  to  the  gangrene  by  performing  ampu- 
tation. 

AGRICULTURE    AND    RURAL    CECONOMY. 

M.  Sylveslre,  in  the  name  of  a  committee,  has  made  a 
report  to  the  Institute  on  a  work  by  M.  Yvart,  entitled, 
Method  of  improving  Agriculture  by  Manures  {assoleviens), 
^' The  science  of  manuring,"  savs  the  report,  *'  has  for  its 
object  to  render  any  soil  capable  of  yielding  crops  con- 
stantly in  the  most  profitable  manner,  and  without  being 
deteriorated.  This  work,  he  adds,  fulfils  the  important 
object  which  the  author  proposed,  and  merits  the  appro- 
bation of  the  class." 

M..  De  Cubiere  has  read  a  memoir  on  the  bald  cypress 
{cypress  chauve)  :  it  has  for  its  object  to  enlighten  agricul- 
turists, to  give  them  new  ideas  as  to  the  vegetation  of  this 
fine  tree,  and  to  make  them  acquainted  with  all  the  ad- 
vantages which  they  may  expect  from  its  culture.  The  re- 
port which  has  been  made  of  this  work,  by  our  colleague, 
M.  Mirbel,  has  oblaiued  for  M.De  Cubiere  the  approbation 
of  the  class. 

M.  Leblanc,  who  spent  several  years  in  America,  has 
communicated  to  us  his  views  with  respect  to  the  facility  of 
naturalizing  the  Vigonia  sheep  in  the  Alps  and  Pyrenees, 
and  on  the  uses  of  their  wool. 

M,  Poyfere-de-Cere  read  a  notice  on  the  washing  of  the 
superfine  wools  in  Spain,  and  on  the  great  washing-house 
at  Alfaro,  near  Segovia;  a  memoir,  in  which  will  be  found 
an  account  of  an  expeditious,  easy,  and  oeconomical  method 
of  cleansing  wools,  and  constructinjr  wasliinff  stations. 

Finally,  our  colleague,  M.  Percy,  havmg  collected  in 
Spain  some  curious  observations  on  the  n}anufacture  of  the 
amphori  and  alcazaras  used  bv  the  Spaniards  for  keeping 
their  liquors  cool,  has  communicated  them,  with  the  addition 
of  some  important  reflections  as  to  the  utility  of  these  ves- 
sels, and  on  th^  influence  Vv'hich  they  exercise  'on  the  li- 
quids they  contain. 


LXX.  N^jikei 
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LXX.  Notices  respecting  New  Books, 


M, 


R.  Leybourn-,  of  the  Royal  Military  College,  has  jnit 
pulilished  ihe  tenth  number  of  the  Mathematical  Reposi- 
tory, containing  solutions  to  the  mathematical  questions 
proposed  in  the  eighth  number,  and  a  series  of  new 
questions  to  be  answered  in  a  subsequent  number  j  an 
essay  on  polygonal  numbers;  a  new  demonstration  of  the 
binomial  theorem;  an  illustration  of  the  forty-seventh  pro- 
position of  the  second  book  of  the  Principla ;  a  curious 
indeterminate  problem  ;  solutions  to  a  curious  problem  in 
dynamics  ;  and  a  continuation  of  Le  Gendre*s  memoir  on 
elliptic  transcendentals. 


Mr.  W.  Moore,  of  the  Royal  Military  Academy,  has  iri 
a  good  state  of  forwardness,  A  Treatise  on  the  doctrine  of 
fluxions;  with  its  application  to  all  the  most  useful  parts 
of  the  true  theory  of  gunnery,  and  other  very  important 
matters  relating  to  military  arid  naval  science.  Tlie  fluxions 
will  be  preceded  by  such  parts  of  the  science  of  mechanics 
as  are  necessary  for  reading;  the  worr:  without  referrinf^  to 
other  authors;  and  the  whole  will  be  so  arranged,  that  any 
person  moderately  skilled  in  algebra,  geometry,  and  trigono- 
metry, and  having  a  knowledge  of  the  most  common  pro- 
perties of  the  conic  sections,  may  proceed  to  these  inquiries 
wiih  every  interest  and  success.  The  whole  will  be  printed 
in  one  volume  octavo,  and  v.  ill  be  particularly  adapted  to 
all  military  instiiutions  of  eminence. 

Mr*  Marrat,  of  Boston,  Lincolnshire,  has  in  the  press 
a  work  on  mechanics,  which  is  principally  intended  for 
the  use  of  schools,  he. 

The  author's  principal  aim  In  composing  this  work,  has 
been  to  make  the  subject  easy  to  be  understood  by  students, 
to  facilitate  the  business  of  instruction,  and  to  condense  as 
n)uch  useful  matter  as  possible  into  a  small  compass.  In 
order  also  to  blend  theory  with  practice,  and  to  remove  the 
irksomeness  which  students  mostly  complain  of  in  study- 
ing the  theory,  a  great  number  of  examples  will  be  given 
in  almost  every  section ;  these  will  be  found  of  service  in- 
fixing the  principles  in  the  mind,  and  cannot  fail  of  ren- 
dering the  subject  more  easily  attainable,  and,  conse- 
quently, of  creating  a  stimulus  to  further  exertions. 

The  work  will  be  divided  into  five  books  ;  the  first  of 

wkich  treats  of  statics,  the  second  of  dynamics,,  the  third 
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of  hydrostatics,  and  the  fourth  of  pneumatics.  In  these 
four  books  the  subjects  are  prosecuted  as  far  as  could  be 
done  without  introducing  the  fluxionai  calculus;  but  to 
rt tider' the  work  of  more  s:eneral  utility,  and  to  accommo* 
date  students  in  the  hicrher  classes,  a  fifth  book  is  added, 
iri  which  several  branches  in  the  preceding  books  are  very 
much  extended.  The  work  will  be  comprised  in  one  oc- 
tavo volume,  a[)d  will  be  accompanied  by  thirteen  copper- 
plates.   

M.ViEORG,  professor  in  the  Royal  Veterinary  School,  in 
Sweden,  has  published  a  dissertation  "  On  the  use  of  the 
flesh  of  horses." — The  publication  of  this  paper  has  had 
the  effect  of  introducing  the  use  of  this  article  as  food 
throughout  Sweden,  and  the  butchers'  shops  are  now  sup- 
plied with  the  carcases  of  horses,  in  addition  to  those  of 
oxen.  M.  Viborg  assures  his  readers,  that  the  flesh  of  those 
animals,  when  roasted,  is  preferable  to  that  of  oxen. 

LXXI.  Intelligence  and  Miscellaneous  Articles* 

DE  LUC's  ELTXTRIC  COLUMN. 

J.  HE  small  bells  noticed  in  our  last  three  numbers,  still 
continued  to  ring  on  the  S.oth  instant  (June),  as  they  had 
done  since  the  95th  of  March,  without  being  known  to 
have  once  ceased  ringing.  We  are  happy  to  be  enabled  to 
add,  that  those  who  wish  to  possess  electric  columns,  fitted 
up  in  the  form  of  rods,  as  described  in  our  number  for  March 
last,  may  obtain  them  of  Mr.  Blunt,  optician,  Cornhill. 

The  success^of  the  several  charitable  institutions  for  the 
felicf  of  the  indigent  blind,  has  suggested  the  humane  idea 
of. bringing  forward,  for  the  equal  relief  of  their  opulent 
brethren  in  this  country,  a  plan,  similar  to  that  by  which 
M.  Haiiy,  in  Paris,  taught  them,  several  years  ago,  reading, 
writing,  arithmetic,  music,  and  the  rudiments  of  tbe 
sciences  generally. 

LOCUSTS. 

Rome,  29th  May,  181 C. 

For  some  days  past  crowds  of  people,  excited  by  curio- 
sity, have  been  thronging  the  banks  of  the  Tiber  to  wit- 
ness a  singular  phcenomenon.  A  wind  from  Africa  has 
brought  into  these  countries  an  immense  swarm  of  locust?. 
These  insects,  havingr  wasted  the  countrv.  and  now  unable 
to  find  subsistence,  have  waged  war  among  themselves,  and 
ilevour  each  other.  The  weaker  party  take  (light,  and,  pur- 
sued 
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siic^tl  hy  the  vanquishers,  ihrow  themselves  in  myriads  into 
ihe  Tiber.     The  day  before  yesterday  this  river  was  covered 
Aviih  them. 


Et'port  to  the  Committee  of  tlie  Honournhle  House  of  Com - 
7n,nns,  on  ike  FctUion  of  ihe  Trustees  of  the  British 
]\h/seu7?i  ;  respecting  the  Purcliase  vf  Mr.  Greville'sCuL 
lection  of  Minerals. 

I>ondon,  May  9, 1810. 
We  the  undersigned, having  been  requested  by  the  cam- 
miitee  of  the  honourable  house  of  eommons,  on  the  pe- 
tition of  the  trustees  of  the  Eritish  Museum,  to  ma!?e  a 
careful  examination  of  the  collection  of  minerals  belonging 
to  the  right  honourable  Charles  F.  Greville,  and  to  put  a 
value  upon  ihe  same  with  as  much  fairness  and  accuracy  as 
possible; — have  now  to  report : 

First. — That  on  the  '2d  of  this  month  we  assembled  at 
•the  house  of  the  late  Mr.  Greville  on  Haddington  Green, 
•commenced  our  inspection  of  the  colleciion  of  minerals  ; 
and  continued  the  same^  day  after  day,  up  to  the  9ih  in- 
stant. 

Second, — That  we  have  found  the  specimens  scientifi- 
cally arranged,  for  the  greater  part,  in  glazed  drawers, 
which  are  contained  in  cabinets  made  of  beautiful  maho- 
gany. 

Third. — That,  exclusive  of  the^e  cabinets,  there  are  two 
others,  containing  models  in  wood  and  in  clay,  the  for- 
mer having  been  most  accuralely  made  by  the  Count  de 
iiournon  tor  the  late  Mr.  Greville,  excmphfyujg  and  elu- 
cidating the  various  fijrures  and  moditicaivons  of  crystal- 
lized mmeral  substances  ;  a  series  of  grf  ai  importance  to 
mineralogical  science. 

Fourth. — That,  \u  addition  to  th<?  minerals  contained  in 
the-drawers,  there  are  arranged  on  the  upper  ]:)ari  of  the 
cal)inets  manv  larjie  and  masziuficcnt  spcciiiiens,  several  of 
which  are  uncommouly  rare  and  highl\  valuable. 

Fifth. — That  the  whole  colieoiioui  consists  of  about 
C0,000  specimens. 

Sixlii. — 1  hat  the  <ipccimens  m  general  throughout  the 
collection  appear  to  us  to  have  been  selected  v.ith  very 
great  judgeuicnt,  both  as  to  their  utility,  and  beauty. 

Seventh. — That  the  series  of  crNslallizcd  rubies,  sap- 
phires, emernlds,  topazes,  rubellites,  diamond^,  and  prc- 
ekius.  stones  in  general,  as  well  as  the  series  of  the  various 
ores,  far  surpass  any  that  are  known  to  us  in  the  dilTerent 
Europea'.i  collection;*. 
^  '  G  o-  3  Eii^hih. 
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Eighth.— -That,  we  consider  th^  enlife  collectlou  to  be 
equal  in  most,  and  in  many  parts  superior,  to  any  other 
similar  collection  which  any  of  us  have  had  opportunities 
of  viewing  in  this  and  other  countries. 

Ninth. — ^I'hat  having  accurately  examined  and  separately 
valued  the  different  cabinets  and  detached  specimens,  we 
find  the  total  amount  to  be  thirteen  tlwusajid  sevev  hmidred 
and  twenty -seven  pounds,     .^'13,7^27. 

Wm.  Babington.  Egbert  Ferguson. 

L.  Comte  De  Bournon.         Charles  Hatchett. 

Richard  Chenevix.  Wm.  H.  Wollaston. 

JIuMPHRY  Davt. 

We  whose  names  are  underwritten,  and  who  have  signed 
the  foregoing  report,  think  it  but  an  act  of  justice  on  our 
part,  to  request  permission  to  state  to  the  committee 
the  very  great  services  which  have  been  rendered  by  the 
Count  de  Bournon;  during  the  whole  of  the  inspection 
and  valuation  of  the  collection,  with  which  he  alone  was 
well  acquainted,  having  principally  coniributed  to  form  it, 
and  havmg  been  occupied  for  several  years  in  arranging  it 
for  the  late  ISlr.  Greville.  Without  the  able  assistance  uf 
the  Count  de  Bournon,  so  justly  celebrated  for  his  profound 
knowledge  in  nnneralogy,  the  inspection  and  valuation 
would  \\divz  required  a  very  great  length  of  time,  and  after  all 
would  most  probably  have  oeen  less  accurately  performed. 

We  therefore  unanimously  concur  in  givir.g  this  public 
testimonv  to  the  merits  and  services  of  Count  de  Bournon, 

We  also  have  to  make  our  acknowledgments  to  Mr. 
Lowry  and  Mr.  Jonville,  who  obligingly  attended  the  in- 
spection at  our  request,  and  rendered  us  much  valuable  as* 
sistance. 

Wm.  Babitcgton.  Robert  Ferguson. 

Richard  CHENEviXn  Charles  Ha  ichett. 

Humphrey  Davy.  Wm.  H.  Wollaston, 

LIST    OF    patents     FOR    NEW    INVENTIONS, 

To  Joseph  Halliday,  master  of  the  band  belonging  to 
fhe  Cavan  regiment  of  militia,  for  certain  imprcnements 
in  the  musical  instrument  called  the  bugle  horn. — May 
5,  1810. 

To  William  Chapman,  of  the  town  and  county  of  New- 
castle-upon-Tyne, civil  engineer,  for  a  u  heel  or  wheels  to 
be  moved  by  water,  steain,  or  any  other  suitable  fiuuls  or 
gases,  and  to  he  applicable  to  mechanic  or  other  purposes 
where  a  moving  force  is  required. — May  9. 

To  John  Bosworth^  of  Biiqiinghamj  in  the  county  of 

Warwick, 
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Warwick,  coal  dealer,  for  iinorovements  in  ^arrlajes  to 
fticilitate  the  unloading  of  heavy  coals  and  other  things.-- 
May  9. 

ToSirlssac  Cv^^fHn,  bart.  vice  admiral  of  the  blue  squa-- 
dron,  who,  in  consequence  of  a  conr.nunication  to  him  by 
a  certain  perstm  residing  abroad,  is  becoiue  possessed  of 
a  new  invention  ©f  a  perpetual  oven  fnr  the  raakins:  of  all 
kinds  of  i^read,  a  patent  for  the  same,  dated  the  15th  of  May. 
To  James  Bell,  of  Fieidgate-sireet,  Whitechap  1,  sugar- 
refiner,  for  his  certain  impro-emsnts  in  the  manner  of 
refining  sugar,  and  of  forming  sugar  loaves  of  a  particular 
description.' — May  17. 

To  Charles  Stewart,  of  the  paricb  of  Sfc.  Martin  In  the- 
Fields,  in  the  county  of  Middlesex,  cabiaet-niaker,  for  cer- 
tain iinproveincnts  in  the  construction  of  dining-  and  other 
tables.— May  22. 

To  John  Onions,  of  Broseley,  in  the  county  of  Salop, 
iron-master,  for  his  machine  for  thrashing  corn  and  other 
grain,  on  a  new  construction. — May  2-2. 

To  William  Docksey,  of  the  city  and  county  of  Bristol, 
millwright,  for  improvements  in  the  procejss  of  manuf 
iacturing  an  article  commonly  called  ivory  black,  and  for 
pidverizing,  grinding,  or  reducing  to  a  subtle  and  fine  pow- 
der, all  articles  capable  of  a. more  easy  separation  of  their 
parts  or  constituent  principles  by  torrefaction,  healing,  or 
calcination  in  open  or  close  kilns,  ovens  or  furnaces,  espe- 
cially potter's  clays,  fiints,  colouring  and  glazing  materials. 
^— May  e2. 

To  Joseph  Anthony  Berrollas,  of  Cowper's-row,  Clerken- 
well,  in  the  county  of  Middlesex,  watchmaker,  for  his 
warninix  watch  on  a  new  construction. — May  -2Q. 

To  George  Hickford,  of  Chadacre-Hall-Farm,  in  the 
parish  of  Strumpling,  in  the  county  of  Suffolk,  farmer, 
for  his  improvements  upon  the  plough  heretofore  used  for 
drainino-  land,  and  the  machine  for  drawing  the  same 
through  the  ground,  whereby  a  horse  will  be  able  to  per- 
form a  much  greater  quantity  of  work  in  the  same  time 
than  bv  the  methods  now  in  use. — June  S. 

To  John  Williams,  of  Cornhili,  in  the  city  of  London, 
stationer,  for  certain  apparatus  or  additional  parts  to  be  ap- 
plied to  and  used  with  wheel  carriages  in  order  to  render  tho 
same  more  safe  and  commodious. — June  S. 

To  Mary  Townlcy,  of  RaiTiSgate,  in  the  county  of  Kent, 
for  the  prevention  or  cure  of  smoky  chimnevs. — June  8. 

To  Arthur  Woolf,  of  Lambeth,  in  the  county  of  Surry, 
jcosircer,  for  certain  imi>rovenietU5>.iu  uie  construction  an4 

vvorkmg 
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-tj  orkint:  of  steam  etig-incs,  calculated  to  lessen  the  con- 
-siiniptii.il  of  fuel. — June  9. 

To  Joseph  Warren  Revere,  of   Ponton,  in   the- United 
-States  of  America,  at    present   residing   in   Londf-'n.  for  a 
ijew  and  im|<roved  meihod  of  splitting  hides  and  ?having 
leather  — June  19- 

To  Joseph  Cls;{d  Danivll,  of  Froii.e,  in  the  connfy  of 
.Sotnerset.  clothier,  for  certain  improvements  on  machines 
ciillcd  i>,igs  and  sheari-rjr  frames,  used  for  drerising  cloths^ 
and  in  the  clotlnng-  manufactory.-    June  ]  [)-. 

To  MalGolm  M' Gregory,  of  iiell  Vard,  Ouey-street,  m 

the  county  of  Middleacx,  musical  instrmnem  maker,  for 

'certain  flute  or  musical  wind   inslimnents '.vith  improved 

kevs,  which  keys  are  ah^o  aiiplicable  to  flutes  and  various 

'Other  wind  instruments  now  in  use. — J»:ne  I9. 

To  George  Adams,  of  the  Woodlands^  in  the  parish  of 
Lindridfre,  l:i  the  county  of  Worcester,  farmer,  for  an  im- 
■.proved  method  of  cultivatin^r  of  land,  and  of  feeding  and 
consuming  the  produce  thereof  by  cattle  and  sheep,  and  of 
preserving  and  applying  the  m.anure  of  and  made  by  such 
cattle  and  sheep,  by  m.eans  of  certain  houses  made  and  built 
for  the  protection  of  cattle  and  sheep  from  weather,  and 
feeding  the  same  thereon,  and  moveable  by  means  of  wheels, 
slide:-,  iron  railways,  or  otherwise,  invented  and  found  out 
by  him. — June  19. 

-  'To  John  Ln.cisey,  (late  lieut. -col.  of  the  71st  regt.)  of 
Grove  Htiusc.  in  ihe  county  of  Middlesex,  for  his  boat 
and  various  apparatus,  whereby  heavy  burthens  can  be  con- 
veved  on  shali-^v  water  on  rivers  wheioin  shoals  and  other 
diflRculties  impede  navigation,  whereby  the  lives  of  men 
will  be  savt^  from  wrecks  and  other  situations  of  immi- 
nent danoer  at  sea  or  on  rivers,  whereby  the  apparatus 
above  specified  Uiay,  in  its  consetyu-nees  and  constructions, 
embrace  other  important  results  highly  beneficial  to  the 
British  navy  and  conjmcrce,  by  enabling  the  bottoms  of 
ships  to  be  examined  v^ith  accuracy  and  expedition  without 
the  necessitv  of  moving  the  masts  or  cargo. — June  19. 

To  William  Beli,  of  Handsworih,  near  Birminghan), 
in  the  countv  of  Waru'ick,  engineer,  for  his  improved 
machine  lor  the  purpose  of  culling  pasteboard,  or  cards 
out  of  pasteboard  or  paper,  and  for  cutting  various  other 
articles. — June  \^, 

To  James  Frost,  of  Little  Sut ton-street,  Clerkenwell, 
brass-tounder,  and  James  Frost  the  younger,  his  son,  also 
brass-founder,  for  improvements  upon  cockS;  or  an  im- 
proved lock  cock, — June  22.  -      .-•      - 
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N.B.  The  Barometer's  height  is  taken  atone  o'clock. 

ERRATUM. 
In  Mr.  Davy's  article  {<ee  p.^e  409)  for  P!ate3  IX  and  X,  rca^.  Plates  XII 
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